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REPORT. 



Sir, Home Office, April 30th, 1885. 

Ik laying before you my Annual Report on the Salmon Besultsoftlie 
Fisheries of England and Wales for the year 1884, I have the Fiahing Season 
honour to state that the returns furnished by the clerks to the ®^ *^^* 
various Boards of Conservators under the provisions of section 63 
of the Salmon Fishery Act, 1873, show that the fishing season of 
1884, although not so productive, generally speaking, as that of 
1883, when the salmon harvest was unusually abundant, was not, 
80 far as the *' commercial " fisheries are concerned, uniformly 
inferior to its predecessor, though the interests of "sport" in 
almost every river suffered in consequence of the drought. 

A dry year is naturally unfavourable to the angler, since one of 
the principal inducements to the salmon to enter the fresh water is 
absent. On the other hand, the net fishermen in the sea and 
estuaries have a practical monopoly of the fish. Under certain con- 
ditions, however, the sea fishings may be injuriously affected by the 
occurrence of a prolonged drought ; and in several rivers, in ivhich 
a productive season might have been anticipated, the net fisheries 
show a falling off. This is notably the case in the Tyne, to which 
I referred in my last report as a striking exception from the general 
record of an increased take of salmon in 1883, and which again shows 
a further falling off in the yield of its net fisheries in 1884. It is 
quite possible that the pollutions poured into the mouth of the 
Tyne, being in a more than usually concentrated form, owing to 
the absence of floods, may have had the effect of keeping the fish 
further away from the most productive fishing grounds near the 
mouth of the river ; but in the case of rivers like the Clwyd and 
Elwy and the Dart, where no serious pollutions exist, the falling 
off which is reported to have occurred in the net fisheries cannot 
be accounted for in that way. Local variations in the extent 
and the periods of rainfall may account for the different experiences 
of the net fisheries in widely separated districts; but it is difficult 
to explain such contradictory evidence as to the effect of a year 
of great drought as that afforded by rivers so similarly circum- 
stanced as the Usk and the Wye, whose reports as to the catch 
of salmon last year are as foDows : — In the Usk the take in the 
tidal waters was larger, and in the fresh waters smaller, than in 
1883, the gross result being ''probably about the same;" on the 
other hand, in the Wye, the take in the tidal waters and the lower 
portion of the fresh waters decreased, while in the upper fresh 
water fisheries the take of salmon in 1884 was so much larger 
than in 1883, that on the whole the take of salmon in 1884 shows 
an increase over the previous year. 

The Usk and the Wye rise in the siime mountain, flow through 
an expanse of country of much tlie same nature, and fall into the 

■ 16159. Wn 21444. A 
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Bristol Channel within a few miles of each other. Neither river is 
polluted ; each is free from obstructions ; both are fished near the 
mouth with engines of the same character ; and the only difference 
is that, whereas net fishing is allowed in the fresh waters of the Wye, 
it is practically prohibited in those of the Usk. The only effect of 
this difference, however, is that many of the fish which escape the 
putts and putchers at the mouth of the VN'ye fall a prey to the 
nets above, while those that escape the putts and the putchers at 
the mouth of the Usk are reserved for the rods. In a dry season 
rod fishing is diflScult, if not impossible; the fish may be in the 
river, but they are not caught ; whereas if there are any fish in 
the river at sill some of them are sure to fall a prey to the nets. 
Hence the fact that the rod fishing in the Usk last year was poor 
is not an absolute proof that fish were scarce, and it may be 
reconciled with the fact that the produce of the net fishing in the 
fresh waters of the Wye was larger in 1884 than in 1883. But 
the remarkable circumstance is that, while the fi.shing in the tidal 
waters of the Usk was more productive, the fishing in the tidal 
waters of the Wy« was less productive, in 1884 than in 1883- 

How this almost unique experience of the Wye can be accounted 
for, I will not attempt to inquire here. It certainly shows that 
a year of drought is not necessarily an advantage to the tidal 
fisheries, or a disadvantage to the non-tidal fisheries. 

Not less contradictory is the experience of two rivers flowing 
into a common estuary in South Devon, viz., the Taniar and the 
Tavy, both running into Plymouth Sounc'. The take of salmon 
in the Tavy is reported by the Board to have been in ^' excess of 
'^ any they have known for years," and this report apparently 
applies to fresh waters ns well as to tidal waters ; whereas in the 
other rivers of the district the take last year was smaller than in 
1883. 

The usual result of the year's fishing, however, was either a 
general decrease in the supply of fish, or an increase in tidal waters 
accompanied by a falling off in fresh waters ; and the only other 
rivers in which an increase in the take in fresh waters occurred 
are the Cleddy, where an increase in fresh waters is specially 
noted (the return being silent as to tidal waters) ; the Teify, where 
an increase in tidal waters was accompanied by a take in fresh 
waters about equal to that in 1883 ; and the Trent, which enjoyed 
the exceptional good fortune of an increase in both. 

In the West Cumberland district, an increase of the take in tidal 
waters was accompanied by so great a diminution in the fresh 
waters that the nett result was a falling off from the record 
of the previous year ; but, in the following districts, the falling 
off in the fresh waters was not sufficient to nullify the increase in 
tidal waters, the gross return being equal to, or even in the cases 
marked * better than, that of 1883 : — 



* Kent and Leveu. 
Lune. 
Dea 

* Seiont. 



Ayron. 

* Teign. 

* Esk (Yorks). 

* Tees. 
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The report of the Camel Board, while not making any com- 
parison between the produce of the two years, states that, '*in 
** consequence of the drought during the summer of 1884, many 
*' salmon peal were netted in the lower portions of the Camel ; 
*' and the bright weather and small water interfered with the rod 
*' and line fishermen." 

In the Eden district the take of salmon lust year is reported to 
have been about "' an average " ; in the Dovey, TafF and Ely, and 
Otter districts the take was much the same in 1884 as in 1883 ; 
while in the Exe the fish, though not increased in number, were 
of a larger size. 

Of the remaining districts the following report that the gross 
take was smaller than in 1883 : — 



Fowey. 

Avon and Erme. 

Dart. 

Axe. 

Avon and Stour. 

Yorkshire. 

Tyne. 

Coquet. 



Eibble. 

Clw} d and Elwy. 

Conway. 

Dwyfach. 

Towy. 

Ogmore. 

Severn. 

Avon, Brue, and Parrer. 

Taw and Torridge. 
For the following seven districts, viz., the Derwent (Cumber- 
land), Rhymney, Frome, Ouse (Sussex), llother, Stour (Kent), 
and Wear, no returns are available. 

The returns of the number of boxes of salmon sold at Billin-L^s- 
gate, which have again been furnished to me by Messrs. W. Forbes 
Stuart Si Co., of Lower Thames Street, support the conclusion 
that on the whola the English and Welsh salmon harvest of 1884 
was not so large as that of 1883. The following are tlie figures 
for the last 10 years : — 



Rkturn of Boxes of Salmon Sold at Billingsgate (each 
box weighing about 1 cwt.). 



Year. 


Scotch. 


Berwick- 
on-T\ve«KJ. 


Irish. 


EngUsh 
wSsh. 


Dutch. 


Swetlen 

and 
Norway. 


Ameri- 
can. 


Total 
Boxes. 


Total 

Weight. 

Tons. 


1874 - 


.U180 


1.124 


6,011 


1,602 


1,491 


652 


_ 


41.966 


2,098 


X875 - 


20^375 


782 


5,734 


1,284 


2,8l»9 


978 


— 


31,270 


1,663 


1876 - 


?6,fi45 


990 


7,06t 


1,508 


2.173 


807 


— 


39,197 


1,960 


1877 - 


29,366 


1,174 


0,873 


1 608 


2,833 


328 


3 


40,008 


2,000 


1878 - 


27,660 


1.195 


4,273 


1*224 


2,713 


367 


— 


36,227 


1,811 


1879 - 


15,564 


1,685 


5.762 


1898 


1,040 


348 


238* 


24,850 


1,243 


1880 - 


17,457 


1,298 


9,669 


2,028 


712 


526 


110* 


81,825 


1,591 


1881 - 


28,905 


1.819 


10,683 


1890 


t538 


573 


— 


39,458 


1,978 


1888 - 


2i,968 


1,412 


4,720 


2,186 


1,791 


219 


-t 


33,296 


1,664 


W^ ' 


^4,506 


2,278 


9.083 


2271 


2,418 


39i> 




50.985 


2,547 


IBM - 


27,219 


1,7;*2 


5,979 


1600 


1,753 


957 


" 


39,300 


1,965 



• Canadian. t About 40 tons of frozen salmou from Canada. 

The above reports may be illustrated by tlie following table, 
showing the quantity of salmon reported or estimated to have been 
taken m those districts from which returns of this nature have 
been made for the two years 1883 and 1884. 
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The general result of this table is that, in the 19 districts from 
which anything like a return or an estimate of the numbers of 
salmon taken is forthcoming for the two years, the total yield was 
about 95,000 fish in 1884, compared with 130,000 fish in 1883. 
But this total is manifestly incomplete. It includes only the rod 
take in the Conway, Cloddy, TJek, Teign, and Exe districts, 
and only a portion of the take by nets in the Avon and Erme, 
and with two exceptions, — viz., the Seiont aud the Teign, the 
produce of which appears in the table to have been smaller in 1884 
than in 1883, whereas it was actually larger, — it includes none of 
the districts in which the tiike of salmon in 1884 is expressly 
stated to have been larger than, or at least as large as, in 1883. 
Indeed the table is of value only as a means of comparison — and 
that a very imperfect one — between a few rivers. Its chief 
value may. be said to consist in the proof it aflfords of the 
difficulty of obtaining ac<5uratc information as to the produce of 
the salmon fi;«heries. This difficulty is exemplified very strongly 
in the returns from the Seiont district. It will be observed that 
the figures above given do not bear out the general report as to the 
increase or diminution in the take of salmon in that district in 1884. 
The clerk's report states that the general result of the fishing season 
was an " increased " take, but the detailed figures show a decrease 
of 225 fish, weighing 1,661 lbs. This discrepancy is no doubt 
explained by the fact that the fishermen are most unwilling to give* 
any returns of the quantity of fish captured by them, fearing 
that, in the event of a profitable season, the rate of licence duty 
which they have to pay will be increased ; hence, although it was 
generally admitted that the season of 1884 was better than 
that of 1883, only a few of the fisheimen made any return — and 
that an imperfect return — of their actual catch. If the fishermen 
could be made to understand and believe that this and other 
information which they are asked to supply is required for the 
piirpose of enabling better steps to be taken for increasing the 
productiveness of the fisheries, and not with tlie object of taxing 
them, one of the first obstacles to a more thorough mastery of the 
difficult and complex problem we have to solve would be 
overcome. 

The returns of the Boards of Conservators (see Appendix, FUh-paeses. 
p. 51) show what steps have been taken in the various districts 
for facilitating the passage of salmon over weirs. These returns it 
may be desirable to supplement with the following details : — 

The pass at Branthwaite Weir, on the Derwent, built on a plan 
suggested by Mr. Fryer, having been reported by the Board of 
Conservators as well constructed and efficient, has received the 
formal approval of the Secretary of State since the date of the 
Board's report. The Committee appointed by the Board to 
report upon it state that '* since the erection of the pass few fish 
** rest in the pools below the weir,'* and they go on to say that, 
although, when they inhpected it, the weir itself was nearly dry, 
*' there was sufficient water flowing over the pass to enable fish of 
'* considerable size to ascend." From the inquiries they made on 
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the spot tbey are able to report that fish were ** frequently seen 
** ascending the pass during last year." This is all the more 
satisfactory considering the extreme lowness of the water ; and it 
only remains for rae to add, fur the information of those who 
fear that the construction of an efficient pass necessarily entails 
any interference with the supply of water to the miU, that the level 
of the sill of the weir has not been in any way interfered with. 

One of the weirs in the Clwyd and Eiwy district^ and known 
as the Pontnewydd Weir, to which a pass has been attached 
during the past year, affords another instance of the fact that the 
milling and fishery interests are not necessarily inimical, but 
that, on the other hand, they may often be easily harmonized. In 
the course of an inspection of the weirs on the Elwy, Mr. Fryer 
reports that his attention was directed to this weir, which he 
describes as " an upright weir, 6 feet in height/' which, when he 
saw it, was in " a dangerous state, being partly undermined by 
*' the floods and threatening to collapse unless immediate measures 
'* were taken to render it secure. Mr. O. J, Williams, the agent 
** to the owner of the weir, was at that time taking measurements 
*' with a view to undertaking the repair of the weir, and appealed 
** to me for advice. I explained to him," Mr. Fryer continues, 
" that, under the circumstance?, 1 had not anything to do or say 
** anything officially in the • matter, but that if I might make a 
** suggestion in my individual and private capacity I should 
" propose that a couple of concrete buttresses be built near the 
" centre of the weir on the lower side, with a space of about 10 feet in 
*' the clear between them ; that those buttresses should be utilized 
'* as the side walls of a pass, which should be constructed by sub- 
" dividing the intervening sjace into a series of pools, on the 
*• same principle as the pass at Addingham in Yorkshire. Being 
** pressed to name someone who would be likely to do the work 
'^ satisfactorily, I suggested that Mr. Williams might do worse 
** than ask Mr. Watson, of the Addingham Mills^ who con- 
" structed the pass at Addingham so successfully, and at such 
" slight cost, to place his experience at his disposal." This Mr. 
Wynn did. Mr. Watson very kindly went down to North Wales, 
and the work has been carried out so successfully that, not only 
has the weir been saved from ruin, but, as the means to that end, 
a salmon pass has been constructed which the Board characterizes 
as " most successful." 

A pass has been erected on the diagonal baulk plan at Nursling 
Mill Dam, on the Test, referred to in my last report. The 
pass is not built quite in accordance with the plans submitted to 
me and provisionally sanctioned, the baulk not being placed at a 
sufficientlv acute angle with the line of the weir ; but as the 
work has been carried out in a substantial manner, and as salmon 
have been seen to pass up it, I have hesitated to condemn the pass as 
ineffectual. No plans have yet been sent to me for the formal 
approvd of the Secretary of State, and I am awaiting the result 
of certain observations upon the workincr of the pass in different 
states of the water before taking any further steps in the matter. 
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With regard to the steps taken in the past year in the erection Gratings. 
of gratings under the Sahnon Acts^ only one case calls for special 
reference. In January 1883 Mr. Jebb, the engineer to the 
Shropshire Union Railways and Canal Company, wrote to me as 
follows : — ^' Sir, — Some 10 years ago I had a long correspondence 
** with the then Inspectors of Salmon Fisheries and the Severn 
'* Board of Conservators as to the obstruction caused by the 
" grating placed at the entrance to the canal feeder at Abertanat 
** (Montgomeryshire). This feeder is also a mill race, and conveys 
** water irom the River Tanat to the Carreghofa Mill. There are 
** several reasons why I should be very glad to have on interview 
'^ with you on this subject. I intend being in London next 
** week, and I should feel much obliged if you would give me an 
*' appointment." I accordingly fixed the 10th January for an 
interview. At the interview Mr. Jebb stated that he had received 
the following letter from Messrs. Burd and Sons, agents to the 
millowner : — 

*' Sir, Shrewsbury, November 18, 1882. 

** We have had such serious complaints by the tenant, of 
" injury to his working, by loss- of water arising from the fish- 
** grate placed near Carreghofa Hall, that we must remove it. We 
^ do not, however, like to take such a course without first calling 
** your attention to the matter." 

The result of this interview is shown in the following minute 
made on Mr. Jebb's letter at the time : — '^ Mr. Jebb ^led ac- 
*' cordingly, and saw Mr. Huxley. It was arranged that, as it is 
** desirable, before any alteration can be finally made, to arrange 
** first with the owner of Carreghofa Mill, who objects to the 
*' grating, what sort of grating will best meet the case, and next 
" with the Board, Mr. Jebb should make experiments with 
" various gratings, and then apply to the Board and the Home 
'^ Office for approval. As the existing grating does not appear to 
" have been formally approved, there does not appear to be any 
*' reason why such experiments should not be made." 

The section of the Act relating to the grating is as follows 
(section 13 of the Salmon Fishery Act, 1861) : — "Where salmon 
*' or the young of salmon are led aAde out of the main stream by 
*' means of any artificial channel used for the purpose of supplying 
^' towns with water, or for supplying any navigable canal, the 
'^ company or persons having the control over such artificial 
** channel shall, within six months after the commencement of 
^ this Act, put up and shall niaintain, at their own costs and 
'^ charges, a grating or gratings across such channel, for the 
" purpose of preventing the descent of the salmon or the young of 
** salmon, and such grating or gratings shall be placed in such 
^ form and manner as may be approved by one of the inspectors 
'* in this Act mentioned." Certain penalties arc then imposed 
for non-compliance with this section, which goes on : — ** Provided 
** always, that no such grating shall be so j)laced as to interfere 
'^ with the passage of boats on any navigable canal." By 
section 4 of the Salmon Fishery Act, 1873, a ''grating'* is 
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defined to " mean and include any device approved by the Secretary 
** of State for preventing the passage of fish through any channeL 

From these provisions of the law it will be obvious that the 
question lay entirely between the Canal Company and the 
Secretary of State as advised by the Inspector ; and that, although 
the Inspector would natmally give the Board information of what 
was going on — and, as the above minute shows, was desirous that 
the arrangement finally sanctioned should be such as the Board 
would approve — he was under no sort of legal or other obligation 
to consult the Board of Conservators. 

On April 26th, 1884, Mr. J ebb wrote to me as follows: — 

Dear Sir, 

Some time ago I had an interview with you with reference to the 
flprating which was placed some years ago at the entrance to the Canal 
Company's feeder at Abertanat. At that interview it was arranged 
that 1 should see the owner of the mill, who has a right to take water 
from the feeder, with the view of aCTeeing, if possible, upon some form 
of grating that should be at once close enough to prevent fish getting 
out of the river into the feeder and yet open enough to admit of the 
passage of sufficient water for both the mill and the canal. I now 
enclose a plan of a gating which I think (with carefiQ watchfulness on 
the part of the man in charge of it) is likely to answer the above reauire- 
ments. The agent of the millowner has expressed himself perfectly 
willing to give such a grating a fair trial. I beg now to ask your formal 
approval of the grating, on receipt of which I will have it put up ; or, if 
you would prefer it, I will have this done without your formal approval, 
so that an opportunity majr be afforded for yourself and the conservators 
of the River Severn to satisfy yourselves of its efficiency before approving 
it. I regret that there has been so much delay in writing to you, but it 
has been unavoidable. — I am, &c. (Signed) Geosoe E. Jebb. 

To this letter I replied on 29th April 1884:— "I think it ad- 
** visable that the grating should, as you suggest, be put up in 
** order that its efficiency may be tested." 

On July 12th Mr. Jebb wrote as follows: — " 1 have now had 
" a grating made and fixed according lo the plan I sent you 
" with my letter of 26th April, and trust you will consider it 
** satisfactory, and be able to give me the formal approval of the 
« Home Office." 

On July 15th I forwarded this plan to the chairman of the 
Severn Board of Conservators, saying that it had ** been for- 
** warded to me. for approval by the engineer to the Shropshire 
** Union Railways and Canal Company ; " and adding, " I under- 
" stand that the grating has 1 eon tested by Mr. Jebb, and that 
** the agent of the millo\vner has expressed himself in favour of 
*' it. I have the honour to request that you will be so good as 
" to favour me with the opinion of your Board upon it." 

On July 16 the chairman replied: — ^"^ I have to acknowledge 
** the receipt of yoiu: letter of the 15th instant, enclosing plan of 
** proposed new fish grating at Abertanat I will ascertain the 
** views of this Board upon it, but I may point out that the 
" present grating has horizontal bars, and in my opinion the sub* 
** stitution of perpendicular bars is open to very grave objection.'' 
And on 5th August 1884? the chairman wrote to me further, as 
follows : — 



Digitized by VjOOQIC 



OP SALMON riSHERIES (eKGLAN1> AND WALES- 11 

Sir, 

Beferring to your letter of the 15th July last, enclosing plan of a 
grating at the entrance to the Shropshire Union Canal at Abertanat, and 
requesting me to send you the opinion of the Severn Fishery Board upon 
it, I have the honour to return the plan herewith, and to state that very 
grave objections exist to the proposed alteration of the existing grating. 
By the 13th section of the Salmon Fishery Act, 1861, under wWch the 
company are bound to maintain the gating, the object of the grating is 
to prevent young salmon finding their way into the canal. A gratmg 
with perpendicular bars would not do this nearly as effectually as a 
grating with horizonal bars as at present. The samlets would go or be 
carried through a much smaller grating if the bars are perpendicular, and 
as this will defeat the very object the Legislature had in view in com- 
pelling the company to maintain the grating, I trust you will decline to 
sanction the change. The grating with the horizontal bars has now been 
in existence for some years ; it has answered its purpose fairly well, and 
some very strong case should be made out before a cnange is sanctioned. 
At present I am wholly ignorant of the reason for the change. 1 may add 
that I entertain very grave doubts if there is any power when once a 
grating has been approved and erected under the 13th section to approve 
another grating of an entirely different construction, but even if the power 
exists the objection to the proposed change will, I hope, lead you to refuse 
your sanction to it. — I have, &c. (Signed) J. W. Willis Bukd, Chairman, 
Severn Fishery Board. 

I then instructed Mr. Fryer to inspect the grating, and report 
upon the whole case, and on the 14th August he reportea as 
follows : — 

I have the honour to report to you that on the 11th instant I 
examined the grating which has been experimentally pla<5ed at the mouth 
of the canal feeder at Abertanat. 

Before describing the present grating it may be useful to recapitulate 
the principal facts connected with the negotiations that have taken place 
in regard to the erection of a grating at the spot in question. 

In 1869 Mr. Walpole found that the grating originally placed in 
accordance with the provisions of section 13 of the Salmon Fishery Act, 
1861, which had never been approved under the terms of that section, was 
in an ineflScient state, and he recommended the erection of a grating with 
horizontal iron bars 3 inches broad, i inch thick, and ^ inch apart, 
and placed at an angle of 45"" to the flow of the stream. Such a grating 
Was subsequently constructed and erected by the Shropshire Union 
Railways and Canal Company, but not only did the Canal Company 
complain that the navigation of the canal was interrupted by the mter- 
ference with the in-flow of water occasioned by the grating, but the lessee 
of ite mill at Carreghofa, which derived its water power from the water 
flowing down the canal feeder — the canal feeder having originally existed 
only as a mill-leat — complained that the effective working of his mill was 
also impeded. It is doubtful if the Act of Parliament ever contemplated 
the case of a canal feeder being also used as a mill-leat, or vice versd ; at 
any rate, as you are aware, it provided different remedies for the danger 
to fish caused by artificial channels used for navigation purposes on the 
one hand and those used for imiliing purposes on the other; and the 
Inspectors and the Board of Conservators held that they were compelled 
unoer the Act to regard the channel in question as existing for canal 
Xrarposes only. 

It is doubtful, however, whether the grating suggested by Mr. Walpole, 
and actually erected in 1869, was ever formally approved. Even if it had 
been, the fact — assuming it to be a fact, which I have no reason to doubt — 
that the navigation of the canal was interfered with would appear to have 
Irought the grating within the proviso of the 13fch section, which enacts 
that " no such grating shall be so placed as to interfere with the passage 
" of boats on any navigable canal." 

To obviate the difficulties caused by the construction of the grating 
erected in 1869, it was, after prolonged negotiation, agreed between the 
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Oanal Companj, the Board of Conservators, and the Inspectors, that a 
grating of a different form, with wider* interspaces between the bars, and 
with upright bars, should be substituted for the other during such time of 
the year as there were no smelts in the river. This arrangement, though 
not ratified in a formal manner, has apparently been adhered to with more 
or less strictness,t although it does not appear to have quite satikfied the 
exigencies of the miller, if of the Canal Company ; and last year the 
engineer to the Canal Company applied for permission to try some 
experiments, with a view to ascertaining what form of grating is best 
suited to meet the requirements of the case. The present grating is the 
result of these experiments. It consists of upright round iron bars 
4-inch in diameter and 1 inch apart. Such a grating would not prevent 
the ingi'ess of smolts, while it is fine enough to be pretty easily choked 
with leaves; and although, when I was there, not many l^ives were 
falling, the lock-keeper emploved by the company, who also has to keep 
the grating clear, said that he had some difficulty in preventing such an 
accumulation of leaves as to check the supply of water, at least f<Mr the 
purposes of the mill. 

It is evident that considerable difficulty must be experienced in 
devising a form of grating adequate to the requirements of tne case when 
the smolts are in the river. At such time, however, there are no leaves 
falling, and there is usually a fair supply of water, and the small grating 
required to keep out the smolts is not so likely to become choked wil£ 
leaves and rubbish. At other times of the year, when smolts are with 
few exceptions absent, leaves are plentiful ; but the wider bars required 
to give freer access to the water are sufficient to keep out the up-going 
fish. The arrangement, therefore, which allowed of two forms of grating 
to be used at dinerent seasons of the je&r appears to be a reasonable one, 
and the question seems to be what is the smallest opening between the 
bars that will nqj cause an undue stoppage of water, and what is the best 
form which those bars should take. 

Mr. Fryer went on to recommend that before attempting to 
decide the best form of grating an effort should be made to prevent 
the access of leaves and rubbish to the grating, and proposed that 
experiments should be made with a device which he suggested for 
the purpose, the details of which it is unnecessary to lengthen 
this report by quoting. 

Before sanctioning these experiments I communicated Mr. 
Fryer's report to the chairman of the Board of Conservators, 
who replieil as follows: — 

Board of Conservators, Severn Fishery District, 3, Stone Buildings, 
Sm, Lincoln's Inn, W.O., 20th August 1884. 

I HAVE the honour to acknowledge the receipt of your letter of 
the 15th instant, enclosing Mr. Fryer's report upon the Abertanat grating, 
which I will lay before this Board at their next meeting. In the mean- 
time, without in any way pledging myself to any of the matters or 
conclusions contained in that report, it seems to me desirable that the 
experiment therein suggested should be carried out at the cost of the 



* Two inches apart.— T. H. H. 

t The period from 14th February to S 1st May was agreed upon as the "smoU 
season,** during which the narrow grating was to be maintained ; and so far as I 
am aware the Canal Company, from the time when this informal arrangement was 
made in 1874 to the time when I anUiorized a new form of grating in 1884, kept the 
fine grating in position not only during the " smolt reason,'* as. thus defined, but 
also at other periods of the year, as long as they could possibly do so without detrit 
ment to the supply of water to canal and mill. I am informed that the only occa- 
sions on which the grating was not strictly maintained during the smolt season 
were when it was removed by the miller without the knowledge of the Canal 
Company.— T. H. H. 
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Canal Company. I shall be' glad to loam the result of the experiment, 
and trast that meanwhile the proposed new grating will not receive the 
sanction of the Homo Office.* — I am, Ac. (Signed) J. W. Willis Bund. 

The Canal Company at once carried out the experiments in 
question, with the result that, except in times of flood, the grating 
was kept comparatively free from leaves. With the object of testing 
whether the grating might not be rendered still less liable to be 
choked by leaves, the company was next authorised to place the 
bars horizontally instead of vertically — an alteration which had 
this additional recommendation, that it was in conformity with 
the opinion of the chairman of the Board of Conservators, as 
expressed in his letter of August 5th, quoted above, in favour of 
horizontal bars. 

It is necessary to explain that the grating is constructed in 
three sections of equal width, inserted in an iron frame, from which 
the three sections can be separately removed ; and in order to 
facilitate the alteration of the grating from perpendicular to hori- 
zontal, as well ns to enable careful observations to be made as to 
the effect of the change, Mr. Jcbb was authorised to remove one 
section at a time, and, pending its alteration, to temporarily replace 
it by a section of the old 2-inch grating. At the same time it 
was proposed, in order to ascertain exactly how far the grating so 
altered was effectual in keeping out the smolts, that " arrangements 
" might be made with the Board of Conservators for a careful 
" watch to be kept for the smolts, and for a second and finer grating 
*• or other contrivance to be placed in the leat itself, behind the 
" existing grating," so that if any smolts were then found to pass 
through the grating they could be "caught by a properly 
'* appointed officer oi the Board and turned back into the river," 
In the event of its being so proved that smolts did pass through 
the grating, Mr. Jebb undertook, if called upon to do so, to 
replace during the ensuing smolt season the narrow grating of 
1869. 

Of these proposals, which were communicated to them on the 
24th November 1884, the Severn Board took no notice; but 
in February 1885 they took out a summons against the Canal 
Company for that they " did on the 3rd day of February 1885 
*' fail to maintain across" the channel at Abertanat **for the 
" purpose of preventing the descent of the young of salmon 
** down the same, a proper and efficient grating contrary to the 
'* form of the statute in such case made and provided." 

On the hearing of the summons, it appeared in evidence that on 
the day in question the grating was in a state of transition ; two 
sections of bars 1 inch apart had been altered from vertical to 
horizontal, and the third section, which had been removed for the 
purpose of a similar modification, was temporaily replaced by one 



* It will be obvious ftom Mr. Fryer's report that the grating, though experimentallj 
fixed, had only been sanctioned as an ^zp«riment — T. H. H. 
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section of the former grating with upright bars 2 inches apart^ as 
shown in the accompanying sketch : — 

B. A. B. 



€€ 



Section of new grating Section of old gratinjf with bare Section of new grating 
with bars 1 inch apart. 2 inches apart temporarily with bars 1 in?h apart. 

left in position. 

Had no alteration ever been sanctioned by me, all three sections 
of the grating would have consisted of upright bars 2 inches apart 
as at A, in accordance with the informal arrangement of 1874. 
The effect of tlie substitution of horizontal bars 1 inch apart, 
although only carried out in regard to two sections of the grating 
as at B B, was to increase the efficiency of the grating. The 
magistrates^ however, held that ^' on ihe 3rd of February the 
grating was not sufficient to prevent the descent of young 
" salmon, and they further said that there was no legal evidence 
" before them that the grating had been approved by the In- 
" specter," and convicted the Company, inflicting the full penalty 
oflZ. 

From this it appears that the decision of the magistrates rests 
upon two grounds : (1.) That, in their judgment, the grating was 
inefficient; (2.) That there was no evidence that the grating had 
been approved by the Inspector. 

(1.) With respect to the first point, T am advised that the Act 
of Parliament (Salmon Fishery Act, 1861, section 13, quoted at 
p. 9) recognises the Inspector as the only person who can decide 
— subject to the approval of the Secretary of State — whether a 
grating is efficient or not. In the present case, the grating being 
on its trial, the Inspector had of course given no final decision. 
The opinion expressed by the magistrates is therefore superero- 
gatory, and, had they based their decision on this ground alone, 
1 am informed that the Canal Companj* would have at once applied 
for a case on the point of law. 

(2.) With respect to the second point, it is undoubted that 
there was no evidence t'.at I had finally approved the grating, 
because, as a matter of fact, I had not finally approved it, and did 
not intend so to approve it, or any other, until I was satisfied 
of its efficiency. But there was no question that I had 
sanctioned every alteration which had been made in the form 
of the grating, although, following the course always hitherto 
adopted in such cases, I had, as a matter of administrative 
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convenience, abstained from giving a formal certificate of ap- 
proval until a grating had been devised which I could satisfy 
myself would meet the requirements of the fishing, navigation, 
and milling interests concerned. To have furnished Mr. Jebb 
with a formal certificate of approval to meet every transitional 
stage through which the grating had necessarily to pass in the 
course of the experiments, which in the exercise of the duty 
imposed upon me by Act of Parliament 1 had felt it necessary 
to make, would have entailed needless formalities and occasioned 
unnecessary delay and trouble. Mr. Jebb, the engineer to the 
Canal Company, acted throughout in the most perfect good faith, 
submitting himself entirely to my authority in the matter, and 
displaying the greatest readiness to carry out, at con^^iderable cost, 
all the experiments which were necessary in order to harmonize 
the conflicting interests concerned. All these facts were brought 
forward in evidence before the magistrates, who, however, 
convicted the Company, apparently holding the opinion that in 
the absence of a formal certificate from the Inspector they had no 
alternative. Under these circumstances I felt it my duty to 
protect the Canal Company from further proceedings by furnishing 
them with a formal certificate of my approval, " until further 
order,'' of the grating with horizontal bars 1 inch apart, which 
by that time had been completed in all three sections.*^ 

Apart from considerations of legal technicality, however, the 
course of action adopted by the Severn Board affords ground for 
serious reflection. 

It is obvious to any one conversant with salmon fishery legisla- 
tion that the enforcement of the Salmon Acts, in a country like 
England, must depend upon the extent to which the working of 
them is found to be compatible with the interests of navigation 
and commerce ; and that, as soon as these interests clash with those 
of the salmon fisheries, they must receive at least equal considera- 
tion. In cases where the two sets of interests conflict, I hold 
it to be my special duty to devise some arrangement by which 
the views of both parties may be reconciled; indeed, in this 
case, the obligation to consult the interests of navigation was 
specially imposed upon me by the provisions of the 13th section 



* The grating consequentlj now consists, in all three sections, of horizontal hars 
1 inch i^Mirt, as at B. As regards the efficiency of this grating, I have been furnished, 
since tlus report was in type, with the following copy of a report bj the Inspector of 
the Shropshire Union Railways and Canal Company upon the subject : — 
DbasSib, Welshpool, 15th May 1S85. 

In accordance with instructions conveyed in your letters of April 23rd and 
May 9th, I hare made a careful examination of the Blyer Tanat and the canal feeder 
near Abertanat on two occasions recently, yiz., on April 28th and again on May 
15th. Each time I have seen smolts in the river a short distance above the point of 
the weir, but I did not notice any between the baulk which we put across and the 
grating. 

I havefuled, however, to find a fish of any kind in the feeder, and, had there have 
been any, I feel confident I should have seen them, as the water was quite clear and 
scarce a ripple on the surface. 

I am, &C. 

Gkorge B. Jebb, Esq. (Signed) Chablbs E. BoBizrsoir. 
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of the Act in question; and the only way of attaining that 
end was to make experiments with different forms of grating. 

I cannot but think that, should the example of the Severn 
Board be crenerally imitated, and should important commercial 
companies be harassed with legal proceedings by Boards who are 
all the time 'aware that those companies are acting under thfe advice 
of the Inspector of Fisheries, and seek nothing but what is 
equitable, tlie safety of salmon legislation may before long be 
seriously imperilled. 

So far as the Severn district is concerned, the only result of the 
action of the Severn Board wdll be that experiments on the best 
form of gratings will be made rather more tedious and troublesome 
than they were before. 

The Salmon ' ^^^ reports of the various Boards on the progress of the salmon 
Disease. disease show that the fish have been affected with the Saprolegnia 

ferax to a much less degree than in recent years. 

In the Eden 1,079 diseased salmon were taken by the water 
bailiffs and buried in 1884, and this the Board reports " is a con- 
*^ siderable decrease from the two previous years." 

In the Derwent there was " no increase in the disease since 
the previous year." The Clerk to the Board, reporting in 
December, 1 884, adds that " a few weeks ago a heavy water took 
a great quantity of these diseased fish down to ihe sea/* It is not 
stated whether these fish were dead or alive, or whether they had 
spawned. If they were spawned fish they were remarkably early 
for the Derwent. 

In the West Cumberland district the disease re-appeared in 
July 1884, and from that time to the end of the year 73 diseased 
fish, or slightlj' fewer than in the previous ye^r, were reported to 
the Board as having been taken out of the river. 

In the Kent district the disease appeared to a slight extent in 
the spring months in both the Kent and Leven, but died out 
later on in the season, and in the autumn and up to the end of 
the year there was no evidence of its re-aj)pearance. 

In the Lune the disease was '^ not so bad as in the previous 
year in proportion to the quantity of fish in the rivers.** In the 
Kibble the disease appeared only *' very slightly.'* In the Dee, 
again, the disease was less virulent, and in the Clwyd and Elwy 
" only a few diseased fish '* were seen. In the Conway, however, 
where the disease appeared later in the year than in 1883, the 
outbreak appears to have been exceptionally severe, and when the 
Board*s report was sent in on the 6th January last the disease was 
stated to be " very bad,** and to have been so for some time. With 
the exception of the Seiont, where " only a very few cases '* were 
observed, no casei of disease appear to have occurred last year in 
any part of Wales between the Conway on the North and the 
Towy in South Wales, and there it was not very severe. In the 
Towy " there was very little disease, and it had entirely disappeared 
by the middle of March " ; and agiun in the Usk, where it had 
been so destructive in the two previous years, and especially 
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in 1883^ the disease disappeared in a great measure about the 
third week of January 1884. Many fish that had recovered 
firom it were observed. There was a later outbreak in Mon- 
mouthshire towards the end of Aprils but it became entirely 
extinct by the end of May. In Breconshire very few cases were 
observed after April. In a very few cases it re-appeared about 
October, but according to the report of the Board, dated Febiiiary 
21st last, the number of fish which died from its effects during 
the past winter was extremely small. In the fresh waters of the 
Wye, disease appeared in the early months of 1 884, but not to 
the same extent as in 1883. It however disappeared after the 
first floods in May and June. 

According to the " 18th Annual Report of the Board of Con- 
servators of the Severn Fishery District,'' the salmon disease 
made its appearance in the spring in the Verniew, though not in 
a fevere form. No diseased fish were found dead. One or two 
fish infected with the disease were also caught near Worcester. 
After May, however, the disease completely disappeare<l. 

With the exception of a doubtful instance in the Axe, where a 
quantity of dead fish were seen floating about — the destruction 
of which, however, may have beea due to other causes — no 
case of the epidemic occurred in any river between the Bristol 
Channel and Christchurch Bay. In January of this year, how- 
ever, 23 dead salmon ^^ having the fungus disease " were taken 
from the Hampshire Stour. From this point to the H umber, 
again, no disease was observed.* In the Yorkshire rivers " slight 
indications " of it were said to have been noticed, but the Con- 
servators of the Yorkshire district state that they have no trust- 
worthy information on the point. In the Yorkshire Esk it 
prevailed *• to a very trifling extent." 

Finally, the chairman of the Tyne states : " I observed several 
" cases of salmon disease, and several were reported to me after 
** the dry weather set in (March 16). I am inclined to think all 
" the * spring run' of fish died after the 6th April, and lew or 
*' no fish came up the river above tide-way for any distance till 
" October. No disease was seen in late run fi^h." 

The general result of these reports is that there is a sensible 
diminution both in the vimlence of the epidemic and in the area 
affected by it. It is noteworthy that this satisfactory change has 
occurred during the hottest and driest year since the disease first 
attracted serious attention. At that time, the idea was entertained 
that the outbreak was attributable to the exceptional scarcity of 
water in the rivers; but neither in 1878 nor in 1879, when 
attention was first drawn to the spread of the fungus in the 

* Since this report has l)een in type I have been informed by the clerk to the Trent 
Fishery District, writing on May 1 1th, 1885, that •* there has never been so much 
" disease in the district before, and for the first time it is noticed that young fish one 
•• to two years old are i^ected. It was generally thought that only spawning fish 
" were affected, but now all are alike." At the same time the clerk sent me, for 
examination, a small dace, which I found to be affected with Saprolegnia ferax, and 
he spoke of a pike of about 5 lbs. weight having been found " covered with disease 
•• orer one-third of it." 

■ 16152. B 
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Nith, Annan, and Tweed, was the drought eo severe as in 1884. 
The report of the Usk Conservators draws attention to this 
feature. "It id remarkable," they say, "that throughout the 
/* summer (of 1884), although the water was sluggish and impure^ 
" and the salmon in the lower waters were crowded together in 
** the pools, no disease whatever was observed either among 
salmon or trout." It is evident that we have not yet arrived at a 
satisfactory explanation of the conditions which favour or arrest 
the growth of fungus on fish. 

Mr. G. Murray is continuing the experiments with Saproleffnioj 
to which I have referred in previous reports, and has provided 
me with the following observations, which have a particular 
ioterest from their bearing upon ''the way in which the fungus 
may be diffused and communicated, and upon the manner in 
which it may be extirpated by competing organisms. Mr. 
Mun-ay writes (20th April 1885) :— 

"During the latter part of spring and the early summer 
'' of last year a considerable number of the fish inhabiting the 
" tanks in the Fish Culture Museum suflPered from the attacks of 
** Saprolegnia. The young salmon which had been hatched in 
*' the Fisheries Exhibition, and reared in the Fish Culture 
" Museum, suffered most, and nearly all of those attacked die. 
** This outbreak was entirely unexpected, and considering the 
** circumstances under which it took place, its origin was at first 
" inexplicable. The water in which the fish in question were 
'^ living came from the same source as that which had a great 
'^ number of times undergone the test of immersing flies in it 
" without these showing a sigu of the growth of Saprolegnia. 
" 1 applied this test again to water taken before it entered the 
" tanks, and the supply remained as pure as before ; while, as 
" would be expected, water from the tanks themselves yielded 
*• Sapi^olegnia readily. It was thus made certain that the disease 
" was not conveyed to the fish through the water supply, and the 
*' next direction inquiry look was to ascertain if by any means 
" the disease had been communicated to these fish from those in 
" adjoining tanks, which were the subject of inoculation experi- 
" ment. Careful inquiry brought no result. The experiments 
** were being conducted in an isolated manner, and the landing 
** nets, &C, used in the capture and handling of diseased fish had 
** never been employed in other tanks. In my difficulties, Pro- 
'* fessor Huxley, foreseeing that the result of such an inquiry 
" could not fail to be instructive, encouraged me to prosecute it, 
" and suggested that the food given to the fish might ^e the 
" vehicle of the infectious material. A consideration of this enabled 
" us to pitch upon the earthworms used for this purpose as most 
" likely to yield result. Several of these were intercepted while 
" being conveyed to the tanks for food, and were placed under 
" cultivation. After the lapse of two days, the Saprolegnia unmis- 
*' takably showed itself, and, though comparison satisfied me of 
. *^ the identity of this fungus with that of the disease, the matter 
'* was put to absolute proof by using this fungus as the agent of 
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inoculation in the final succefisful experiment recorded last year. 
Examination disclosed the presence (in two cases) of oospores 
in the earthy contents of the worms, and thesCi I believe, were 
the oospores of SaproUgnia, 1 never succeeded in finding any 
worm at large on which the Saprolegnia was growing, and, 
though the grouod was damp, I was sufficiently surprised to 
fiad alive even the resting state of this purely aquatic fungus, 
since desiccation at an ordinary temperature fioon kills it. The 
fact that I ceased to find worms bearing Saprolegnia as the 
summer advanced I attribute to the great dryness which 
resulted from the exceptionally hot weather. The immediate 
cause of the outbreak having been thus ascertained^ the grave 
question ^mained: Whence did the earthworms obtain the 
Saprolegnia 'i I procured worms from various parts of the 
country, including the neighbourhood of a river (the Tweed), 
which contained diseased fish, and on none of these could 
Saprolegnia be reared (without inoculation). I continued to 
find it on earthworms — though not on all — procured from a 
piece of waste ground adjoining the Fish Culture Museum, 
and it soon became notable that worms only from a 
certain region (a few yards in diameter) of this ground 
yielded the fungus. It could never be found on those dug 
up in the adjacent groimds of the Natural History Museum. 
Now over the particular region indicated there were lying 
a number of fish bones, which at once aroused curiosity. 
The remarkable results obtained by M. Pasteur, in his 
observations on earthworms as carriers of infectious material 
suggested a clue to the way out of the difficulty, though I was 
unwilling to believe, as I am now, that this aquatic fungus 
could maintain life for any length of time in the ground. How- 
ever, the discovery that the bones just mentioned belonged to 
certain fish which had died in the tanks erected by the Fisheries 
Exhibition Commissioners, and had been cast out there a few 
months before, seemed to point in the direction which my 
suspicions took. Mr, Edon (to whom I am much indebted for 
assistance throughout this inquiry) informed me, however, that 
to the best of his knowledge worms for food were never dug 
up in that particular place, and its appearance bore out his 
belief Matters remained for some time in this unsatisfactory 
position until, in going over the ground one day, I olwerved a 
labourer digging in the very region which had been infected. 
On questioning him, he succeeded in remembering having once 
or twice in rainy weather earlier in the year obtained his worms 
from there. (It was near shelter.) The agreement thus 
established forces upon me the conclusion that the infectious 
material was obtained from the dead fish cast out ; that during 
the damp weather it remained alive in its resting state, and 
was spread abroad in the ground by earthworms ; and that it 
was finally conveyed by them into the tanks where the out- 
break took place. Later in the year, as described, this source 
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of infection was dried up, while tlie outbreak was stopped by 
the prccnutionv Mr. Edon took in his treatment of the fish. 
** The i'ollowing observations (confirmatory of those made by 
Pringsheim in 1851) of the power of movement in still water 
possessed by the zoospores of Saprolegnia may be of interest. 
Taking a large jar (Fiff. 1, A), I plunged into it a tube(B) open 
at top and bottom to ueptlis varying on separate occadons from 
three inches to nine. Having introduced into the tube thus placed 
a fly (S) benring Saprolegnia, which floated on the surface of the 
water (and was prevented from sinking by means of a thread), 
other flie?, F F F F (newly caught) were placed outside the 
tube on the surface of the water. The top of the tube was then 
plugged with cotton wool (C). In all cases the coipmnnicaUoD 
of the Saprolegnia to the flies outside the tube took place in the 
same time as is usually the case when the infected and fresh 




:^ 



1. Jar (A) ai d tube (B) ; C, plug of cotto» wool ; S, fly bearing SaproU§nia, 
F F F, flies flcatiiig on the surface of the water, which were attacked by the 
locomotive spores thrown off ft'om the Saprolegnia at S, and which must have 
taken the course indicated by the arrows in order to reach the flies F F. 
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** flies are i»laced in contact [As would be expected, I have 
** never been able to observe aerial communication in experiments 
** with a tube closed at bottom and open at top, or with acyacent 
*• jars.] 

'• Towards the end of November a species of Dictyuchus, hitherto 
" unknown to me, began to appear along with the Saprotegnia in 
*• the cultivations. It rapidly increased in power, and in the course 
•' of a few days obtained complete possession ; and the Saprolegnia 
** which had first been placed in cultivation three years before 
** (all but a few days) by Professor Huxley, entirely disappeared. 
" The suddenness and completeness with which it was driven from 
^ the field were highly impressive, as well as not a little annoying 
^ after a period of attention to it of so long duration. However, 
*' the circumstance had its significance in exhibiting the existence 
** of a powerful competition with the Saprolegnia, Whence did it 
** come ? What influence does it exert at large on this disease 
'* of fishes in thus driving it from its stronghold in the bodies 
** of insects^ &c. in water ? Especially what is its action on the 
*' skin of fishes?^ 

These observations by Mr. Murray appear to me to be of very 
great importance. The first shows that the Saprolegnia infection 
may l>e conveyed through the most unexpected channels ; the last 
strikingly exemplifies a truth which I ventured to enimciate in 
my first observations on this subject : — 

** The struggle for exbtence rages among fungi as elsewhere ; 
^' and the question whether a salmon which enters water in which 
** Saprolegnia is present shall be infected or not depends on the 
'* mutual adjustment of a vast variety of conflicting agendes."* 

It has been my duty, in the course of the past year, to hold Alteration of 
three public inquiries into the propriety or otherwise of extending ^^^ ^^^^ 
the fishing season in three fishery districts, viz., the Derwent 
(Cumberland), the Taw and Torridge, and the Avon and Erme. 
My reports on these three cases are reprinted in the Appendix, 
p. 39. In addition to this, applications have been made for the 
extension of the fishing season in the two Cornish fishery dis- 
tricts, viz., the Fowey and the Camel, both of which are referred 
to in my report on the Avon and Erme, and I have consequently 
thought it aesirable to enter in some detail \vt this report into the 
general question of ** late " and " early " rivers, and the further 
question how far the general l.iw of close time can be adapted 
to the varying conditions of different localities, in virtue of which 
the fish run up certain rivers early in the spring, and in others not 
till late in the autumn. 

The question of" early" and "late" rivers is perhaps the most "Earij^and 
diflScult of all the questions connected with the general problem "late^riTew* 
of the preservation of our salmon river.^. 

While, for the purpose of administering the law with the 
greatest facility, it would be very desirable to ad )pt a uniform close 
season in all rivers, such uuiformity would in many cases defeat 

♦ Twenty-flret Annual Report, 1S81, p. 28. 
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the very object for which a close season is established : for either 
the close season must be so protracted as to cover the whole 
period during which it b undesirable that the fi;<h should be 
destroyed in the earliest as well as the latest rivers — whereby many 
rivers would be closed for n considerable period during which 
the capture of salmon might advantageously be permitted — or else 
a shorter close season must be 6xed which would allow fishing 
to take place in many other rivers at a time when it ought to be 
prohibited. The old laws of salmon fishing prior to 1861 gave 
the justices authority to fix the periods at which fishing should 
b^in and end in each county, and, as a result, there were hardly 
two rivers which had the same close season allotted to them. The 
following list shows the earliest and latest dates on which the 
close time for salmon used to begin in the principal English and 
Webh rivers under the old law : — 



Eirer. 

Trent - 

Avon (Somerset) - 

Kibble - 

Dee 

""•'Severn - 

Tyne 

Test 

Avon (Hants) 

Itchen - 

Tees 

Wear - 

Exe 

*Wye - 

Derwent (Cumberland) 

Eden 

Esk 

Ouse (Yorkshire) 

Wharfe - 

Lune 

Clwyd and Elwy - 

Coquet - 

Kent, Leven, &c.- 

Usk 

Ayron 

Taw and Torridge 

Mawddach 

Aln 

Cleddy . 

Towy . 

Teify 



Commencement of Close 
Time. 

August 12. 

August 31. 
September 1. 
September 7. 
September 10. 
September 12. 



September 17. 
September 20. 
September 25. 

if 

99 



September 29. 
October 1. 
October 10. 

October 14. 
October 15. 
October 20 
October 21. 

October 31. 
November I. 
November 3. 



* Different close seasons were fixed for the difierent counties thiough which these 
' riyers flowed. In the ahove tahle I have giren the average of these dates as the 
commeneemtnt of the close season. 
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jy^ Commencement of Close 
* Time. 

Plym - - . - . November 14. 

Dart 

Axe - . - . ^ November 20. 

Conway . - - - . November 30. 

Fowey • - - - - December 3. 

Dovey ----- December 14. 

Tamar ----- December 15. 

Camel ----- December 24. 

Avon (Devonshire) - - - January 15. 

It must not be taken for granted that the dates so fixed were 
always adopted in the best interests of the rivers to which they 
applied^ for it is notorious that, before the Salmon Act of 1861 came 
into operation, the close times were often appointed — apd on 
many rivers no close time was appointed at nil — less with a view 
to the ultimate good of the fisheries than to the immediate 
anxiety of the fishermen to catch as many fish as they possibly 
could, without regard to their condition. Fifty years ago fish with 
well-developed spawn, and even in the act of spawning, were caught, 
and were deemed to be of excellent quality, which would now be 
left in the water, not only for the sake of keeping up the future 
stock, but because they would be generally pronounced unfit to 
eat. StiU, the foregoing list, if it does not represent accurately 
the relative '^ earlmess '' and ^^ lateness " of the salmon in the 
different rivers, at least shows the popular feeling in regard to the 
dates to which it was considered advisable that fishing should be 
allowed to extend, and illustrates the ditficulty of adopting a 
general close season acceptable to all. 

The close time on the Devonshire Avon, the latest of all the 
rivers in the list, did not end till May 6th, so that, beginning with 
the Trent, the earliest river in the Ust, and ending with the 
Devonshire Avon, it was " close time for salmon '* in one part or 
another of England or Wales from August 12th to May 6th, or 
for nearly nine months. It is obvious that, if these dates of opening 
and closing were justified by the natural condition of the different 
rivers, it would be undesirable to have a uniform close season 
extending over three-fourths of the year, with the I'esult that 
fishing would be prohibited in every river at some period or other 
when it ought to be allowed. On the other hand, a shorter 
uniform close time involved the dilemma of having a fixed period 
which would leave many rivers unprotected at a time when they 
ought to be closed, or of having a different close time in every 
river or group of rivers, with the danger that fish illegally caught 
in the one would be sold as legally captured in another. When 
Ihe Royal Commission of 1861 came to deal with the question, it 
recommended a uniform close season, and Parliament adopted that 
recommendation in passing the Act of 1861, which fixed the close 
time between September 1st and February 1st for all rivers, and 
prohibited the sale, during that period, of all but imported or cured 
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salmon. At the same time. Parliament gave the Home Office 
power to extend or vary this close season, but, as it gave no 
authority to alter the period during which the sale of salmon was 
prohibited, there was little or no object in making use of the 
power, except for the purpose of lengthening the close season. 

In the course of a few years, however, it was found that the 
fixed uniform close season was not adapted to the habits of the fish 
in nuiny rivers. Few if any of the rivers were found to be " early " 
enough to require the close season to commence before the 1st 
September, but in many cases not only the fishermen but the 
Conservators of many rivers expressed a strong desire that fishing 
should be allowed to continue till a later date. The Act of 1873 
gave power to the Boards of Conservators to alter the dose season 
pi*oviaed that it did not commence later than the 1st November, 
and various concessions in this direction have been granted from 
time to time, as shown in the following list of those districts in 
which an alteration in the close season for nets has been approved 
by the Secietary of State : — 

River. Close Time begins. 

Avon and Stour - - - . August 15. 

Lune (lower waters) - - . September 8. 

Eden (lower waters) - - . September 10. 

Dovey ----- September 14. 
Derwent (Cumberland) - - - September 15. 

Ehen, Esk, Mite, Irt, and Calder - - „ 

Kent, Leven, and Duddon - - „ 

Clwyd and Elwy - - - „ 

Conway ----- „ 

Seiont - - - - - „ 

Dwyfach - - . . ^^ 

Cleddy - - - 

Ogmore ----- „ 

Coquet ----- „ 

Axe ----- September 20. 
Taw and Torrid gc . - - September 21. 

Avon and Erme - - - - „ 

Camel - - - - - October 1. 

Fowey (lower waters') - - - « 

Of the districts in the above list the four last, the Taw and 
Torridge, the Avon and Ernte, the Camel, and the Fowey have 
aU asked for an extension of the fishing season to November I, 
the latest date on which the close time can be made to begin 
under the present law. 

As I have already stated, these cases are discussed in my 
special reports, reprinted at p. 39 in the Appendix, and I do not 
propose to refer to them particularly here, beyond pointing out 
that the Fowey, the Camel, and the Devonshire Avon are among 
the five rivers in which, under the old dispensation, the close time 
began later than the 1st December ; and the fact that these rivers 
have thus, under two sets of laws, proved themselves to be con- 
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spicuouilj *' late " rivers, not to mention others which have done 
8o in a less marked degree, calls for careful consideration in the 
interests, not only of these particular rivers themselves, but of all 
the other salmon 'rivers in the countiy. 

It is a matter of common knowledge that the salmon is one of 
those fishes which migrate periodically from the sea to fresh waters, 
and back again from the fresh waters to the sea, and that there is 
a constant relatipn between the periods of marine and fresh 
water life and those in which the alimentary and reproductive 
fnncticms of the fish are in full activity. The relation is such 
that sexual maturity is reached and the eggs of the salmon are 
deposited only during the period of freshwater life; while, after 
the young has passed through the parr and smolt stages, the 
&A takes food, almost exclusively, during its residence in the sea, 
and it grows and increases in weight only during this period. 

From what is known of the history of land-lockea salmon, it 
would appear that the connexion between the period of sea life 
and that of growth and nutrition is not to be sought in the 
physical or chemical characters of the waters of the ocean, but 
simply in the fact that, under ordinary circumstances, the sea 
alone supplies in sufficient abundance the kinds of food which 
snit the fish. And, although the contrary opinion has often been 
expressed, I am not aware that there is any reason for believing 
that the physical or chemical characters of the fresh water into 
which the salmon enters have anything to do with the development 
of the reproductive organs. 

Among those bony fishes which constantly inhabit the same 
medium, that is, either fresh or salt water, it is a common occur- 
rence that the periods of nutritive activity and of sexual activity 
alternate with one another. The herring of our shores, for 
example, never leaves the sea. But there is one period in the life 
of the fish (the so-called '^ matte " condition), during which the 
herring feeds voraciously, grows, and finally lays up a great stock of 
nutritive matter, while the reproductive organs remain rudi- 
mentary ; and this is followed by another period during which the 
fish leaves off feeding, while the reproductive organs attain an 
enormous size at the expense of the nutritive matters previously 
stored up in the body ; in this condition the herring is said to be 
^full." The milt, or roe, is then discharged, and the '' shotten '' 
herring, as it is then called, recommences to feed. 

Fresh run-ealmon in spring are always in a condition analogous 
to that of the '' matie " herring ; in late autumn they resemble 
** full *• herring; while *'kelts " answer to *' shotten" herring. And 
as the herring passes through these three states without any change 
of medium, there is, on the face of the matter, no ground for the 
assumption that the change of medium has anything to do with 
the tiuring on of the full state in the salmon ; in fact, such evidence 
as we have tends rather to the conclusion that the change of 
medium has been determined by the assumption of the ''full'* 
condition. Thus in some parts of the Baltic, the waters of which 
are less salt than those of the open sea, the herring have acquired 
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the habit of depositing their eggs in fresh water ; and, in our own 
water?, the shnd (which is a close ally of the herring) migrates like 
the* salmon, though it does not go so high up the rivers. There 
can be no doubt that the ancestors of tne shad were originally 
marine fish, like the ordinary herring ; only, like the Baltic herring, 
the shad has foimd an advantage in depositing its eggs in fresh 
water. And it is highly probable that the salmon is derived 
from a primitive salmonoid of purely marine habit, which long 
since learned to profit by a similar change of residence. If this is 
so, it b obvious that the conditions which determine the most 
advantageous time of migration from the sea to fresh water must 
be these : I. It must take place late enough to allow of the 
formation of a store of nutriment sufficient for the development 
of the reproductive organs, and to cover the waste involved in 
the ordinary processes of life, during the residence of the fish in 
fresh water ; and, 2. It must take place early enough to allow 
the fish to reach the most suitable breeding ground before the 
complete maturation of the roe or milt. 

We may call the interval between the ascent of the earliest and 
that of the latest fish in any given river the " anadromous period " 
of the river. Now it will be obvious that the length of this anadro- 
mous period muEt depend upon a great variety of conditions with 
r^ard to the great majority of which we are in total ignorance. 

It will depend, for example, on the abundance of appropriate 
food in the regions of the sea inhabited by the salmon ; upon the 
distance from the sea to the breeding ground ; upon the time at 
which the conditions of temperature in the breeding ground are 
most favourable ; upon the seasons of the year at which freshes 
favourable for ascent occur. 

Moreover, as the salmon is a fish of such size that (leaving 
man out of consideration) there are far more enemies competent 
to destroy it in the sea than in freshwater, it may be an advantage 
to the fish to enter a river at the earliest possible moment in a 
locality in which its marine enemies abound ; while, where these 
enemies are scanty, it may be no less advantageous to take 
advantage of the supply of food in the sea to the latest possible 
moment. 

All these considerations, and a good mnnv more which will 
readily suggest themselves to those who think over the matter, 
with a due knowledge of the complex conditions of fish life, must 
be carefully borne in mind, when we attempt to base any con- 
clusions upon the ascertained facts relating to the migration or 
salmon. 

These facts are by no means so accurately determined as they 
should be, inasmuch as there are very few salmon rivers in 
England and Wales with respect to which full and exact records 
have been kept for any lon^ period of years; but such infor- 
mation as has been accessiole to me leads to the following 
conclusions : — 

I. Taking all the English and Welsh rivers together, the period 
in which salmon, whether many or few, are to be found running 
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up in one or other of them covers not only the whole of the 
spring, summer, a6d autumn seasons, but at least two months 
(December and February) of the winter, while even January 
cannot be absolutely excluded. So that it may be said that there 
is no month in the year in which some one or other of these rivers 
does not contain ascending salmon. 

But it is also true that the number of ascending fish varies very 
much, not only on account of the occurrence of freshes and 
droughts, but in respect of particular portions of the whole ana- 
dromous period. In sundry rivers there are two or more periods 
of *• main run/' when many fish ascend together ; while, in the 
intervals of these runs, or before or after them, the ascending fish 
are few and far between. Sometimes these periods are far apart 
and represent distinct early spring and late summer, or early 
autumn^ shoals {e,g. Eden). Sometimes they are massed together 
in the sunmier months {e,g, Severn) ; sometimes, finally, they are 
deferred to late autumn — October, November, or even December 
{e.g. Avon and Erme.) 

J am not aware that there is any river in which an early main 
run (say in March) is not followed by another, or others, in sum- 
mer or early autumn; but there appear to be several in which 
late main runs, say in October or November, are not preceded by 
early runs in the spring. 

TTius there are rivers in which fish run up early, and also 
tolerably late ; others, in which they ascend very late, and not 
early ; others, in which the main runs occupy an Intermediate 
position ; and it does not seem practicable to separate these different 
classes of rivers by any sharply defined line of demarcation. The 
length of the ''anadromous period," therefore, varies in the 
different rivers of England and Wales to an extraordinary extent. 
It may be as short as two or three months^ and it may be as long 
as seven or eight months. And the difference between the dates 
of the commencement of this period in one river and in another 
may amount to six or seven months. 

The fiict that the length, and the commencement, of the 
anadromous period for salmon vary to this extent is now 
universally admitted, and is the foundation of the liberty given 
to Boards of Conservators by the Act of 1873 to defer the com- 
mencement of close time for nets from the 1st September to the 
1st November in cases in which it could be shown that the main 
run offish does not take place until after the Ist September. Th^ 
propriety of granting this liberty Has been much disputed. One 
of the main arguments employed against it has been based on the 
hypothesis that there are early and late breeding salmon, and that 
the fish which breed early ascend early, while those which breed 
late ascend late. A well-known authority says: — " It is observed 
*^ that some rivers are much earlier than others, the fish in them 
'^ coming into breeding condition and beginning to spawn at an 
** earlier period.'** 

♦ Yarrell. Britith Fishes, Vol. II. p. 7. 
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I am not aware of the grounds upon which Mr. Yarrell made this 
statement ; and I am unable to discover any satisfactorj evidence 
that it is well grounded. All the evidence to which I have access 
tends to show that, taking all the salmon rivers in England and 
Wales together, the spawning season covers more or less of 
November, the whole of December and January, and more or less 
of February. It is rare for fish to spawn as late as March, and I 
know of no conclusive evidence that they spawn earlier than 
November.* The maximum of spawning occurs in late November, 
December, and January. This conclusion is entirely in accord- 
ance with that arrived at by the Royal Commissioners in 1861 
(Report, p. xxviii.) : — " The great breeding season in England and 
'' Wales of all fish of the salmon kind is in the months of 
*' November, December, and January. We state this as a fact, 
** and believe it will not var}' more than a fortnight in any river ; 
" nay, more, that the same season extends to Scotland and 
" Ireland, and that in reality it is nearly uniform throughout the 
'' United Kingdom. In some seasons it may commence a little 
" earlier, or be continued a little later, but the principal breeding 
" operations are performed chiefly in the three months 
" mentioned." 

But if the date of commencement, and the duration, of the 
spawning season arc, within narrow limits, everywhere the same, 
what ground is there for the hypothesis that fish which ascend 
early will breed earlier than those which ascend late f 

The Eden is a -distinctly early northern river.f Fish ascend as 
early as January ; the main runs occur in March and August ; 
and the spawning eeason covers the jnonths of November, 
December, and January. The Kent is a late northern river, as 
the main runs do not take place till August Nevertheless, the 

wning season is from the middle of November to the middle of 



anuary. 

The Exe is an early southern river. The main runs occur in 
" spring and fall ;" while December, Jimuary, and February con- 
stitute the spawning season. The Avon and Erme, on the other 
hand, are very late southern rivers, the main runs not taking 
place till October and November. Nevertheless, the spawning 



* In the Tamar, peal are said to be ready to spawn in August, and salmon in 
September. In the Tavy the salmon are said to bo ready to spawn in October, but 
the peal seldom spawn before November. I very much doubt, howerer, whether 
anyone ever saw a salmon or a peal actually spawning so early as August, 
September, or even October. The opinion that they are** ready to spawn" is 
inconclusive. Against this evidence may be cited the case of the neighbouring river, 
the Flym : I am informed by Mr. Henry Clark, one of the Conservators, that the 
fishermen fishing for herrings and coarse fish in the tidal waters of the Pl}nn in 
December last caught at the same time spent peal just returned from spawning, and 
fresh run salmon going up to spawn ; and that about the same time several sidraon, 
weighing from 14 to 24 lbs., killed by otters, were picked up below the weir at Cann 
Quarry, ** full of peas, nearly ripe,^ while in March last year some fresh-run peal 
going up, and spent salmon coming back, were caught together between the weir at 
Cann Quarry and the tidal waters. 

f The dates here cited are given on the authority of the Nineteenth Annual 
Beport, 1880. 
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eeason lies, as in the Exe, between December and the middle of 
February. 

How are facts of this kind to be reconciled with the hypothesis 
that fish which ascend early spawn early and viee vend ? 

But if this assumption falls to the ground, the argument based 
upon it, that deferring the commencement of close time favours 
the late breeding fi?h at the expense of the early breeders, also 
disappears. 

The fact is that the hypothesis, if it were true, would lead 
to a practical absurdity. For if the fish which enter a river early 
are those which breed early, the spring fish of an early river are 
those which ought to be protected, if we want to keep the river 
early. Consequently ihe annual close time in the estuaries of 
these rivers ought to include March, April, and May at least 
Nevertheless, as everybody is aware, no such close time exists in 
the " early " rivers, and yet the early fish come up just as they 
always have done. 

The argument which is under discussion appears to have had 
great weijrht with the Royal Commissioners of 1861. "By 
** making," they reported, " the close time begin earlier, in fact 
" by bringing it into accordance with the real breeding season, 
. " by thus enabling the fish that breed early to ascend early, the 
*' reproduction of their species and the return of the fish to the 
" sea are correspondingly accelenited, the natural state of things is 
" restored, and the river that had become late is made earlier.'' 

It is obvious, however, that the Royal Commissioners ignore 
the true early fish altogether. They evidently entertain the con- 
viction that the earliest among the autumn fish are those which 
breed first, and it is for the purpoee of protecting these fish that 
they desire *^ to bi-ing the close season into accordance with the 
" true breeding season," which they have previously defined as 
November, December, and January. 

In order to breed in these months they say (Report, p. xxviiL) 
*' the great instinctive rush of the fish to their breeding waters 
** takes place in September and the beginning of October ; even 
*' in August some fish are getting heavy in spawn." It would be 
curious it) know what the Commissioi^ers thought about the fate 
of the fish which ascend earlier than September, and which in 
many rivers constitute the great bulk of the whole runs. 

But without discussing this point any further it may be safely 
said that all experience since the passing of the Act of 1861 ten<is 
to show that, just as the capture of the early fish in early rivers 
has not tended in the least degree to make them late, so the pre- 
servation of the late fish in the very late rivers has not tended to 
make them later than they were. 

I cannot say that I can discover any good ground for the 
belief that any kind of human interference is competent to afiect 
the earliness or the lateness of a river. Difierences in the habits 
of fish in the same river have been and are still observed 
where the artificial conditions are constant. For example, the 
existence of weirs and other obstructions in a river will naturally 
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retard the ascent of iGsh; end it Hea consequently been held 
that the presence of obstructions would account for one river 
being ^'late," and their absence for another river being "earlj.** 
But this hy|K)thesis does not account for the fact that some of 
the salmon will run up a certain river early in the year^ and 
others late in the year, some with spawn undeveloped, others, far 
advanced in spawn, without regard to the fact that there are no 
obstructions at alitor that the obstructions are constant all the 
year through. It i-^ quite easy to understand that a river, the 
enfrance to which was commanded by an impassable obstacle till 
late in the year, might bo forcibly rendered '^ late " in the sense 
that the fish would be prevented from reaching it till the 
obstruction was removed or reduced, either by the occurrence of 
high autunm and winter floods, or by the operation of the law 
providing for a '* free gap " or open passage for the fish during 
the annual close time. And it seems natural to imagine that, as 
the eggs in this case would be deposited ''late'' in the reason, 
their fry would be correspondingly late in hatching out, and in 
descending to the sea; though this last is by no means a necessary 
consequence. But even if we nssume that in course of time all 
the " early " fish would become extirpated, and only " late " fish 
would be allowed to ascend the river, and that by a process of 
evolution the fish would gradually accommodate themselves to 
circumstances and develop a " late " breed, it is not so easy to 
underrtand that the removal of the obstruction which had brought 
about such a change would have the effect of causing these ** late " 
fish to become ** early " fish. 

On the occasion of my inquiry into the proposed alteration of 
the close season in the Cumberland Derwent, it was urged that the 
former practice of fishing the coops at Salmon Hall weir till the 10th 
October, and of practically closing the river to the great majority 
of the fish till after that date, had had the effect of converting 
the river into a ** late " river ; and that, if the river were thrown 
open earlier, the fish would by degrees take advantage of the 
opportunity of entering the river earlier, and so convert the river 
from a *' late " into an ** early " river. But the coops at Salmon 
Hall have been closed on the Ist September since the year 1861, 
and there is no evidence that during the quarter of a century 
which has elapsed since then the fish have become any earlier 
than they formerly were. 

The adjoining rivers of West Cumberland, again, have always 
been practically free to the fish all the year round, and the fish 
in these rivers are, and apparently always have been, as Lite as 
they are in the Derwent, 

If, in discussing the view that the earlmess or lateness of a 
river may be affected by artificial conditions, I am obliged to 
come to the conclusion that it is devoid of foundation, I must 
not be supposed to disregard the importance of an adequate close 
time for salmon, or the desirability of according them a free 
run up and down the rivers throughout the year, or to deny the 
great advantages which have undoubtedly followed the adoption 
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of nn early close season in so many riverif. I aui not prepared for 
one moment to deny that, under the old regulations^ fisning was 
carried on in many riverij far too late into the breeding season, 
and that in such rivers the stock of fish, which had been nearly 
exhausted by late fishing, has been replenished by the simple 
process of adopting an earlier close time, and preserving the 
breeding fish and the young fry ; but there does not appear to 
me to be any evidence that any " early " river was formerly made 
"late" by late fishing, or that any "late" river has since been 
made '^ early " by the early cessation of fishing. The simple fact 
appears to me to have been that the ** early *' rivers were ruined 
by late fishing ; but that the " late " rivers suffered to a much 
smaller extent. On the qther hand, while the ** early" rivers 
have derived enormous benefit from the adoption of a close 
sea.«on suited to their natural requirements, there is reason to 
believe that the fishermen and ownem of fisheries in the ^'late ^ 
rivers, instead of sharing in the benefit:^ which the early close season 
has conferred on the " early " rivers, have sufiered disadvantage 
from the enforced dosing of tlie " late " rivers at too early a 
period. This, at least, would h ive been the result in the case 
of many rivers if Parliament had not given the power con- 
ferred by the Act of 1873 tt) extend the fishing season within 
certain limits. As it is, there is evidence that the limit hitherto 
enforced has not met the requirements of the Cornish rivers 
and of the Avon i^nd Erme. The fish in these rivers have 
had ample time to avail themselves of the opportunities which the 
Act has afforded them of getting up the rivers early in the season, 
but they have not done so, and the Cornish fishermen still call the 
Salmon Act an '' Act to prevent the capture of salmon in the 
** county of Cornwall." 

I do not propose, at present, to enter into a discussion of the 
question how far the fact that the normal close season has begun 
in certain " early " districts should prevent a lengthened exteiision 
of the fishing season in a '^ late " district The argument is 
that legal fishing late in tlie season in one district is likely to 
encourage illegal fishing in close time in another. This part of 
the question is briefly referred to in my report on the Avon and 
Erme district {see Appendix, p. 49). 

If the " earlitiess " and *' lateness " of different rivers cannot be 
attributed to the artificial causes tiiat have been suggested, it 
remains to consider whether any light can Le thrown upon the 
natural conditions which cause the local variations in the migration 
and spawning time of the salmon. 

I have previously adverted to the extreme difficulty of this 
problem, and to the possibility that the conditions which determine 
early or late entrance into fresh water may have to be sought 
lar^ly in the circumstances of the marine life of the salmon of 
which we know so little. 

The problem, in fact, is not so much why some rivers are late, 
as why so many are early. The difficulty is to understand why a 
salmon should leave the sea months earlier than is necessary to give 
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it time to reach it« breeding ground ; not why it should stop in 
the sea until just time enough is left. 

Hitherto, the reason for the observed differences between 
different rivers have been chiefly sought in the physical geography 
of river basins. For example : — 

1. One reason has been looked for in the existence of a liu*ge 
lake at or near the head of a river. 

In England, huch a lake is found in the course of the following 
rivers : — 

Eden : Ulls water and Ha wes water. 

Derwent: Bassenthwaite, Derwentwater, Crummock, Butter- 
mere, Thirlmere, Lowes water. 

Ehen: Ennerdale. 

Irt: Wastwater. 

Leven: Windermere and Coniston. 

Dee : Bala. 

While the Eden and the Dee may be classed among '' earlj 
rivers," the other rivers in tlie list are rather ** late** than *' early.** 
It may be held that the effect of U lis water and Bala lakes on 
the Eden and Dee respectively is, owing to the length of the 
course of these rivers, much less marked than the effect of such 
great lakes as Windermere, Bassenthwaite, Derwentwater, and 
Ennerdale, on rivers so much shorter as the Leven, Derwent, and 
Ehen ; but if this consideration is to have much weight, it would 
support the argument that rivers without any lakes at all would 
be much earlier than those with lakes. To disprove this assertion 
it is only necessary to point to the fact that extremes of earliness 
and lateness are found among the other rivers of the country 
possessing no lakes. 

2. The existence or absence of a large estuary has also been 
suggested as the possible reason of the earliness or lateness of 
rivers. The following is a list of the principal estuaries which 
receive the waters of English and Welsh salmon rivers, from 
which it will be seen that rivers of very different degrees of 
" earliness '* and ** lateness " are similarly circumstanced in this 
respect : — 

oolway : Eden. 

Morecambe Bay : Leven, Kent, and Lune. 

Estuary of the Dee : Dee. 
^ Milford Haven : Cleddy. 

Carmarthen Bay : Towy, Taff, Loughor. 

Bristol Channel : Usk, Wye, Severn. 

Bridgwater Bay : Brue and Parret. 

Bideford Bay : Taw and Torridgc. 

Plymouth Sound : Tamar, Tavy, Plym. 

Southampton Water: Test, Itchen. 

Humber : Trent, Yorkshire rivers. 

Here we have early rivers like the Eden, the Dee, the Lune, and 
the Test all falling into estuaries very similar in character to those 
which receive late rivers like the Kent, the Leven, the Taw, and 
the TorriHge* 
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To the above list may be added the Rivers Mawddacb, Dovey, 
Camel^ Dart, Teign, Fronie, and Tees, each falling into a 
considerable estuary, but having little in common in respect to 
the period at which the main run of Siilmon takes place. 

The fact that the Severn, Wye, and Usk, which all fall into 
the same estuary, within a few miles of each other, have 
diflferent '^anadromous periods," is sufficient to disprove the 
theory that the existence of an estuary has anything to do with 
the period at which the great run of fish up-stream takes place. 
I have already alluded (page 3) to the curious contrast between the 
experience of the Usk and the Wye in the matter of the relative 
abundance of salmon in fresh and in salt waters durin^r the season 
of 1884. The contrast which these same rivers afford in the matter 
of relative earlinees and lateness is another illustration of the 
impossibility of accounting by rule of thumb for the movements of 
salmon and the fluctuations in their supply. Perhaps a still more 
striking instance of a marked dissimilarity, from a salmon fishery 
point of view, between rivers otherwise very similar in their general 
characteristics, may be found in the case of the three rivers 
flowing into Plymouth Sound, viz., the Tao)ar, the Tavy, and the 
Plym. Except that the Tamar is the much more voluminous 
stream of the two, the first two rivers are very similarly placed, 
falling alongside each other into separate inlets at the head of 
the estuary most remote from the sea, while the Plym, which 
is similar in point of size to the Tavy, discharges its water 
into a secondary arm of the Sound much nearer to the sea. As 
might be expected from this circumstance, salmon-peal or sea- 
trout enter the Plym somewhat earlier than the Tamar or the 
Tavy, running up the first-named river in twos and threes early 
in March, and increasing in number till the middle of June; 
while in the Tavy they do not bcffin running till early in May. 
These are followed in the Tavy first by the ** school " peal running 
up early in June in shoals of from J 5 to 30, and, second, by 
another run of peal about the middle of September or the 
beginning of October. In the Plym it is not till the middle of 
June that the '^ schoolers " are seen, and they cease running after 
the middle of August. In the Tamar peal are most plentiful in 
May and June, and few are seen in that river after July. 

These dates do not hold good of the salmon, which begin to 
enter the Tamar as early as April, and the Tavy occasionally 
about the beginning of May, and continue running till October 
or November. In the Plym, on the other hand, no salmon are 
seen till the middle of October, and they continue running till the 
end of December.* 

3. In the evidence on the ** Natural History and Habits of 
Salmonoids in the Tweed and its^ Tributaries," which the Tweed 
Salmon Commissioners collected in 1867, it is stated by several 
witnesses that salmon do not enter the river freely when full 
of either ice or snow water, while, on the other hand, a high 



* In IS84~5 they continaed ronning till the middle of January. 
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temperature of the river water equally deters them from enteriog 
it. It is, indeed, reasonable to suppose that salmon are quite as 
sensitive as other animals to heat and cold^ and that there is a 
limit of temperature above and below which the water is un- 
comfortable. In course of time, however, the development of 
the spawn forces them to go up-stream in search of suitable 
breeding places ; but the fact that salmon vill enter a river with 
the »pawn in all stages oF development seems to me to show that 
though their migration is primarily dependent upon the function 
of reproduction^ other causes determine the commencement of 
the anadromous period, and of these causes it is possible that 
temperature may be one. 

Broadly speaking, the rivers on the east coast of England are 
earlier than those on the western and southern coasts ; and the 
rivers in the extreme south-west of England are the latest of all. 
The waters off the shores of Devon and Cornwall are much warmer 
than those of the German Ocean, and the fact that the salmon 
delay their entry into the rivers of the west much longer than into 
those of the east seems to show that they find the temperature of 
the seas in the West of England much more suitable than that of 
the colder North Sea, and that they are consequently not so anxious 
to seek the shelter of the estuaries. I say " of the estuaries,'* 
because after all the " earliness " or ** lateness " of a river is judged 
by the fish tiken in the nets at the mouth of a river quite 
as much as^ if not more than, by the catch in actual fresh 
waters. It is true that there are very striking exceptions to this 
broad statement of the case. The Coquet is a much later river 
than any of its neighbours in the east, but this may be accounted 
for by the fact that that river is infested by bull-trout, whose 
habits are different from those of the true salmon, of which the 
Coquet contains hardly a specimen. Again, the Bivers Frome and 
Axe, in Dorsetshire, are later rivers than those immediately to the 
west as well as to the east of them. But, generally spealong, the 
nearer we approach the Land's End the later the rivers become. 

Further explanation, however, must be sought for the differences 
which exist between the dates at which salmonoid fish of the same 
species enter different rivers, such, for example, as the difference 
between the Eden and the Lune, which are early rivers, and the 
later rivers of West Cumberland, which lie between them; or 
between the Severn and its neighbours, the Wye and the Usk, which 
are both later than it. It has been suggested that this difference 
lies, to a large extent, in the nature of the country through which 
the rivers pass, and consequently in the variations in the average 
annual rainfall ; in other words, in the temperature of the river 
water. Rivers rising in hilly country, and falling rapidly by 
a short course into the sea, are naturally colder than those 
which flow more slowly through a longer expanse of more level 
country, and which consequently have time^ to absorb a certain 
degree of warmth fj\»m the soil; and, on the supposition that 
salmon object to an excess of cold as much as U) an excess of heat, 
it would follow that they would be tempted to enter the warmer 
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waters of the low country at a lime when the waters of the hill 
rivers would be too cold for them. In other words, since the 
distribution of rainfall is dependent upon the level of the land, the 
rivers )>a8^ing through districts with the heaviest rainfall would 
be late rivers, and those passing through low lands, where the 
rainftdl is less, would be early rivers. Let us examine this theory 
by the light of the case of the Severn, Wye, and Ubk. The Severn 
is 158 miles long, the Wye 135 miles, and ihe U^k 65 milen. The 
Severn and Wye both rise in Plynlimmon, and the Usk rises in the 
Eppynt Hills, 20 miles to the south. For only 40 miles of its 
course does the Severn flow through a country where the annual 
rwnfall is more than 30 inches, and for nearly half of that distance 
the rainfall does noc reach 40 inches. The whole of the rest of 
the course of the Severn is through the undulating counties of 
Salop, Worcesterr and Gloucester, where the annual rainfall is 
only from 25 to 30 inches. The Wye, for rather less than the 
last half of its course, flows through a similar distinct, falling 
within the same rainfall area, but more than half of its course is 
through a district of much heavier rainfall. Op the other hand, 
the course of the Usk falls for a very short distance, in its lower 
part, within the area of scanty rainfall, while at least one third of 
its course is through n district with a rainfall of from 50 to 75 
inches, and more than a third through a district with a rainfall of 
from 30 to 50 inches. 

According to the theory above set forth, the waters of the 
Severn would be much warmer than those of the Wye, and 
those of the Wye warmer than those of the Usk; and the 
salmon would be attracted into the Severn earlier in the season 
than into the Wye, and latest of the three into the Usk. This, in 
fact, is the order in which these three rivers would be placed in 
a list of early and late rivers. 

The case of the Tamar, again, seems to bear out the theoir 
suggested above. The run of salmon up the Tamar is much 
earlier than in the Plym ; and we find that while the course 
of the Tamar is through a country whose rainfall ranges from 
40 to 50 inches, the Plym and the Tavy ri?e in Dartmoor, where 
the rainfull exceeds 75 inches, and flow through a district — the 
Plym particularly — whose rainfall is heavier than that of the 
Tamar watershed. Of the three rivers the Tamar, as already 
pointed out, is the earliest, the Tavy comes next, and the Plym 
18 the latest. The Avon and the Erme, equally late rivers, receive 
the same heavy minfall as thj3 Plym ; and those late rivers, the 
Camel and the Fowey, again, both carry off a rainfall of as much 
as 75 inches ; while the waters of the Dart and of the Taw, though 
originating like the Plym and the Tavy in Dartmoor, take a longer 
course before reaching the sea, and these rivers, though late, ai'e 
consequently not so late as their neighbours. Applying this method 
of examination still further, we find the Exe, an earlier river than 
the Dart, draining a country whose rainfall averages from 30 to 40 
inches only, and the Hampshire rivers, earlier still, flowing for part 
of their length through a district whose rainfall is as low as 26 
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inches. Although there is not a very great difference between 
the rainfall in the Exe and in the Avon and Stour districts, 
the course of these two last rivers is» less steep than that of the 
Exe — Salisbury Plain being only about half the height of Exmoor 
above the sea level — and their waters have consequently a better 
opportunity of getting warmer before reaching the sea. 

A few more instances may be quoted to test the relation between 
theory and fact. The Trent, an early river, is in its general 
characteristics very similar to the Severn. It is said to be earlier 
than the Severn, and if this is the case, it is in accordance with 
the fact that the average rainfall of its watershed, and paiticularly 
the rainfall of the lower part of the river, is less than that of the 
Severn basin. The rivers of Yorkshire, on the other side of the 
Humber, are later than the Trent, and we find that they rise in 
higher ground, and tliat the rainfall in their upper waters is 
considerably more than in the corresponding portions of the 
watershed of the Trent or the Severn. The Tyne and the Tees 
are fairly early rivers, the Tees being the earlier of the two, and 
these rivers hold about the same relation to each other in point of 
earliness as well as in point of steepness of slope and distribution 
of rainfall as the Usk and the Wye. The rivers of West Cumber- 
land, lying between the Eden on the one hand and the Lune on 
the other, are much later than those rivers, and their rainfall and- 
slope are greater. In these two respects the Cambrian rivers 
are very similar to the Cumbrian streams, and in point of lateness 
they also fall into the same category. 

The applicability of this theory, however, though it has borne 
the test of examination so far, is not universal, especially if the 
investigation is carried into the sister kingdoms of Scotland and 
Ireland, and the inquiry must, as already pointed out, extend into 
several other fields of observation before we can hope to investi- 
gate in a satisfactory manner the causes of variations in the ana- 
dromous periods of different rivers. In the accompanying map, 
which shows the limits of the different fishery districts in England 
and Wales, an attempt is made to distinguish broadly between the 
relative earliness and lateness of the English salmon rivers. Thifii 
map, however, is not put forth as an accurate representation of the 
state of the case. Indeed, it would appear that the ordinary use of 
the words " early " and " late," as applied to a salmon river, is not 
always based upon the same conception of their meaning. Some 
persons would characterise a river by the word "early '* because a 
few stray salmon usually enter it very early in the season, say in 
February ; others would judge by the circumstance that the last 
spawning fish did not run up till perhaps October or November, 
or even later, and would say the river was *Mate "; while others, 
again, referring to the fact of the first great run of fish taking 
place in, say June, would use a middle term, and say that the 
river was neither ** early " nor *^ late," but " medium." 

It is in the hope of stimulating exact observation as to the 
periods at which salmon appear : (1) off the coast, (2) in the 
estuary, and (3) in different parts of the fresh water, that I have 
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ventured to issue the map in question ; and I trust that Boards 
of Conservators, and others interested in the subject, will institute 
careful observations in respect of this and other points connected 
with the natural history of the Salmonidce, about which our 
knowledge is still far less exact than it ought to be. 

I have the honour to be, 
Sir, 
Your obedient servant, 

Thomas H. Huxley, 

Inspector of Fisheries. 
The Right Hon. the Secretary of State 
for the Home Department. 
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APPENDIX I. 



Bepobt by the Inspectob of Fisheries on an Inquiry into a Byelaw 
altering the Annual Close Season for Salmon in the Derwent 
(Cumberland) Fishery District. . 

Sir, Home OflSce, July 10, 1884. 

I HAVE the honour to inform you that, in accordance with your 
instructions, I held a public inquiry at the Court House, Cockermouth, 
on Tuesday, the 24th ultimo, into the following byelaw made by the 
Conservators of the Derwent (Cumberland) Fishery District : — 

"The annual close season for all modes of salmon fishing (except with rod 
and line) shall commence on the 15th day of September, and terminate on the 
10th day of March, both inclusive ; and the annual close season for rods shall 
commence on the 15^ day of November, and terminate on the 10th day of 
March, both inclusive. 

'' Heavy penalties are imposed under the Salmon Fishery Acts, 1861-1873, 
for the breach of any of the provisions relating to the annual close time as 
fixed by this byelaw." 

The effect of the above byelaw would be, (1) To lengthen the net 
season by 14 days, the commencement of the net close season, which at 
present begins on the 1st September, being deferred to the 15th of that 
month ; and (2) to lengthen the rod season by nearly the same extent, 
the commencement of the rod close season, which at present begins on 
the 2nd November, being deferred to the 15th of that month. The 
close season for both nets and rods already ends on the 10th March. 

In addition to the above byelaw, the Board of Conservators have 
passed a byelaw lengthening the weekly close season by six hours, 
extending it from six o'clock on Monday morning, as at present, to noon 
of that day. 

The Board, therefore, propose to balance the favour shown to the net 
fisheries in the extension of the net fishing season by concessions which 
they consider equivalent to the rod fisheries ; viz., by a similar extension 
of the rod-fishing season, and by an addition to the weekly close season 
for nets. 

The inquiry was held in consequence of a memorial addressed to the 
Secretary of State objecting to the byelaw, signed by 13 members of the 
Board (eight of whom are riparian proprietors in the district), which 
was as follows : — 

'* The undersized, who are members of the Board and proprietors in the 
upper portion of the district, consider tbat, in spite of the extra weekly close 
time, the fortnight's extension will most injuriously afiPect their interests, and 
also the object for which the Board was formed, and beg respectfully to urge 
you to refuse to confirm the byelaw. They base their objections to the proposed 
alteration on the following grounds : — 

The only fishery on the river is one belonging to the Earl of Londsdale, and 

is at Salmon Hall, about six miles from the mouth of the river. It consists of 

coops and net fishery. Whilst this fishery is at work but few salmon find their 

way higher up, except under the most favourable circumstances as regards 

B 16152. D 
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water in the weekly close time. The fish begin to run about the middle of 
June, so that the fishery had before two and a half months of fishing (namely 
^m middle of June till September Ist), during which time the anglers above 
had small chance of catching any fish at all. Almost their only opportunity 
of getting good fresh-run fisn was in the month of September, immediately 
after the nets and coops were taken off. Later on only heavy spawning fish 
come up, which are only for the most part fit for curing. "We do not believe 
that the extension of the weekljr close time will do us much good, as it is well 
known that salmon travel mainly during the night ; and, at aU events, the 
weekly extension would only amount to 60 houra in the two and a half months, 
as against a fortnight's loss of close time for the season. They are, therefore, 
of opinion that if the byelaw in question is confirmed, it would have a most 
unjust and injurious result, and there is the strongest feeling against it on the 
part of the anglers in the upper part of the district, who nave to pay, from 
Ouse Bridge downwards, the same licence for rod-fishing as those below the 
fishery. 

Mr. Walpole visited the river in 1880, when a similar extension was applied 
for, and advised against it. It is true that it was not then coupled with a 
proposal to extend the weekly dose time, and that the latter is the result of a 
suggestion from Mr. Walpole, who thought it might be considered as some 
sort of set-off against the fortnight's extension. With all due deference to 
Mr. Walpole's opinion, we cannot agree with him, on account of the reasons 
stated above. Mr. Walpole truly remarks that the object of the Salmon Acts 
is to ensure protection for the fish by giving all parties an interest in their 
preservation. If the upoer proprietors, on whom falls the burthen of pro- 
tecting the breeding fish, are deprived to a great extent of the limited 
advantages they enjoyed before, the matter of preservation becomes to them 
personaUy almost immaterial. It was hoped also that a general idea oi the 
importance of preserving the spawning fish was beginning to pervade the 
upper portion of the district, wmch, however, the confirmation of this byelaw 
would most undoubtedly discourage. 

We may add that the byelaw was only carried by a meyority of two out of a 
meeting of 19 members ; and five members who were unable to be present 
wrote to the effSect that they were opposed to the extension. Among the 
minority was the lessee of the fishery, who claimed (for the first time) the right 
to vote e» officio^ though Lord Lonsdale and his agent are both on the Boiu^, 
in respect of the fishery. Also another gentleman, who was appointed on the 
Boiurd as agent to Mr. Marshall, who has fishing rights in tlie district, and 
who (the latter), nevertheless, came on this occasion to vote, as well as his 
agent, the agent himself having no property or interest in the district." 

The meeting was largely attended. The Board was represented by 
Mr. Fletcher, the chairman, and Mr. Bum, the clerk of the Board. 
Mr. Webster appeared on behalf of the riparian proprietors of the 
upper waters; Mr. A. T. Morgan^ on behalf of the Workington 
Angling Association ; Mr. Lumb, on behalf of Lord Lonsdale, %nd Uie 
tenant of the Salmon Hall fishery, Mr. Dalzell ; Mr. Newby, on behalf 
of Lord Leconfield. Numerous witnesses were called by these gentle- 
men, and, as the sitting lasted till past six o'clock, I may presume that 
I heard all that was to be said on both sides. I gathered from the 
evidence of the witnesses and tlie statements made by the representa- 
tives of the various interests affected that the case of the Board may be 
stated as follows : — 

1. It was admitted on all sides that the Derwent is a late river, and 
that the bulk of the fish run up in September and October ; and there 
was good evidence that, even in the latter month, a large proportion 
of the fish are in good condition. My predecessors have repeatedly 
recorded their belief in the lateness of the Derwent. Moreover, a 
memorial of a meeting of the anglers of the Derwent at Cockermonth on 
the Ist November 1883, signed by 180 persons, goes so far as to assert 
that the river Derwent is **the latest salmon river in the United 
Elingdom." This is confirmed by a return of the earliest period at 
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whieh salmon were taken at Salmon Hall for the last 10 years, furnished 
to me bj Mr. Dalzell, which shows that no fish has been taken earlier 
than April 4th ; that they rarely appear before the end of April or the 
beginning of May ; and that sometimes they are as late as the end of 
May or the beginning of June. 

2. The Derwent being thus a marked example of a " late " river, the 
Board consider that the principles which have guided the action of the 
Secretary of State in relation to the alteration of the close season in 
various rivers, since the Salmon Fishery Act, 1873, came into force, 
applied to it. 

These principles are : — 

{a.) That no alteration in the close season for nets should, as a rule, 
be made without a corresponding alteration in the dose season 
for rods and vice versd. 

(&) That in the Cumberland rivers (excluding the Eden) the net- 
fishing season might be extendi to the I4th September. 

3. In 1880, when it was proposed to extend the open season for nets 
in the Derwent to the 14th September, Mr. Walpole expressed the 
opinion that the extension of the netting season might reasonably take 
place if the weekly close season were simultaneously extended to 
48 hours as a set-off in favour of the rods ; and the Board urge that by 
the proposed byelaws they not only adopt Mr. Walpole's recommendation, 
bat give a further compensation to the rod fishers by extending the 
open season ftnr rods to the 14th November, the byelaws proposed in 
1880 not having contemplated any extension of the rod-fishing in the 
antumn. 

4. The Boai'd further state that their present action was taken in 
consequence of the memorial of the anglers already mentioned. This 
memorial points out that two out of the three fishery districts in the 
county of Cumberiand havjB 14 days more open season for rods, although 
they are earlier rivers than the Derwent ; and urges a similar extension 
of the rod season in the Derwent district. The Board was ready to 
comply with the wish of the rod fishermen, but felt bound, in accordance 
with the principles which have been acted upon hitherto by the Home 
Office, to grant a similar extension to the net fishermen ; and they were 
the more ready to do this, as in the neighbouring fishery districts of the 
rivers Ehen^ Esk, Irt, and Calder, and of the rivers Kent, Leven, and 
Duddon the net-fishing season continues to the 15th September ; and, 
wliatever reasons exist for granting the extension in those districts, those 
reasons ajppfy, d fortiori, to the Derwent. 

5. It nirther appears that within the last two or three years the 
facilities for netting the Derwent enjoyed by Lord Lonsdale's tenants 
have been seriously diminished by reason of the destruction of a weir 
whidi existed a short distance from Salmon Hall, and which created a 
large pool, known as the Yeaile, in which considerable quantities of 
salmon were captured. The pool no longer exists, and the fishery is 
consequently much less productive. 

6. Finally, it is urged that the cessation of net-fishing at the beginning 
of September deprives the public of a considerable supply of fish which 
the river would otherwise afford. 

On the side of the opponents of the byelaw, the following points 
were urged : — 

1. That "the byelaw was only carried by a majority of two, out of a 
" meeting of 19 members ; and five members who were unable to be 
" |)resetat wrote t6 the effect that they were opposed to the extension. 
** Among the majbrity was the lessee of the fishery, who claimed (for 
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'^ the first time) the right to vote ex officio^ though Lord Lonsdale and 
" his agent are both on the Boai'd in respect of the fishery. Also 
'* another gentleman, who wa? appointed on the Board as agent to ^r. 
" Marshall, who has fishing rights in the district, and who (the latter), 
" nevertheless, came on this occasion to vote, as weU as his agent.*' 
It appeared, however, that Lord Lonsdale and his agent, Mr. Robinson, 
are members of the Board appointed by Quarter Sessions. I asked if 
any objection was taken to the legality of the action of the other 
members of the Board in question, and, as none was raised, I do not see 
that the point has any relevance. I was further informed that, the total 
number of the conservatoi-s being 42, only 18 had pronounced themselves 
against the extension ; and I could not discover that there was any 
particular reason why a larger number of conservators than 19 should 
noi have attended the meeting at which the byelaw was passed. 

2. It is contended that the increase of the weekly close time by six 
hours on Monday morning is of no benefit to the rod fishermen, because 
salmon run only at night. But elsewhere salmon certainly run by day 
as well as by night, and I could obtain nothing but hearsay evidence 
that it is otherwise in the Derwent. 

3. It is alleged that at present few fish find their way up, except 
under favourable circumstances as regards water in the weekly close 
time, until after the 1st September, so that September is particularly 
valuable to the rod fishermen. I carefully examined Salmon Hall weir, 
and it does not appear to mo that it can present a serious obstacle 
to the asceut of fish when the state of the river is such that the fish run. 
The relatively small number of fish which pass into the upper waters 
before September appears to be attributable chiefly to the lateness of the 
river. 

I may remark, however, that at Salmon Hall the Low Coop Beck, 
which is practically a branch of the Derwent inclosing an island, is 
barred by a weir, the coop in which is disused in accordance with an 
order of the Special Commissioners (or English Fisheries. This dam is not 
provided with a fish-pass, and the fish which ascend this branch of .the 
stream must ordinarily be stopped at the foot of the dam in a position 
very favourable for illicit capture. It was asserted that fish do at 
present ascend by way of this l>eck ; but this can hardly be the case, 
except in strong floods ; and I think that the Board of Conservators and 
the proprietors generally on the river might take into serious con- 
sideration whether it would not be a greater advantage to the fisheries 
of the Derwent if this obstruction were provided with a pass, in accord- 
ance with the provisions either of sections 23 and 24 of the Salmon 
Fishery Act, 1861, as amended by section 53 of the Salmon Fishery 
Act, 1873, or of section 32 of the Salmon Fishery Act, 1865. Such a 
course would help to meet thi^ ground of objection on the part of the 
upper proprietors to the extension of the noting season, while it would 
not interfere directly with the use of the Salmon Hall coop, and it 
would ultimately prove of great advantage to the river as a whole. 

4. The opponents of the byelaw attribute the lateness of the Derwent 
to the long-continued existence of Salmon Hall weir as an obstacle to 
the ascent of fish earlier than September : before the present Salmon 
Act cnme into operation, indeed, the coops were kept fishing till the 
10th October, in virtue of which it is contended that only late-breeding 
salmon were for a long period able to reach the upper waters ; and it 
is suggested that the maintenance of the present close time will by 
degrees substitute an early breeding race of fish for the late-breeding 
race thus produced. I am unable, however, to see any justification for 
this speculation. In the fii-st place, the adjacent rivers in the West 
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Cumberland district are well known to be late, though no such obstacle 
as Salmon Hall weir once was has existed in them. In the second 
place, the fish whicli ascend in the first fortnight of September cannot 
be said to be '^ early " fish, and there is no ground for supposing that 
their descendants will be early fish. 

5. The further argument is urged against the byelaws that the 
number of fish reaching the upper waters, if the nets and coop at 
Salmon Hall work a fortnight longer than at present, will be so much 
diminished that the upper proprietors will not get enough to induce 
them to preserve the fish in their waters, and that the old state of 
feeling, -which is dying away, will revive ; and the anglers who memo- 
rialized the Bosurd in favour of getting an addition of the days to the 
angling season were said not to desire this favour if it is to be accom- 
panied by the proposed extension of the open season for nets. Con- 
sidering the presence of a fish pass — of the nature of a free gap — in 
Salmon Hall weir, the injury to the net fishing done by the removal of 
Workington wejr and the proposed increase of the weekly close time, I 
cannot think that the plea on the pait of the upper proprietors that 
they will not get a fair share of fish if the extra fortnights fishing is 
granted to the net and weir is well founded — especially as it is pro- 
posed simultaneously to extend the rod-fishing season. The memorial of 
the anglers, to which I have already referred, asserts that " a very heavy 
*' run of salmon always appears in the Derwent after the present season " 
— i.e. the angling season — "has expired." That is to say. nn abundance 
offish in good condition ascend the river after the 2na of November; 
and it seems to me that it can make no difference to the anglers who 
desire to fish for this " very heavy run of salmon " in November whether 
the nets are off the river on the 1st or the 15th September. On the 
other hand, if the present byelaw is disallowed, the access to these fish, 
which it is proposed to grant to the anglers as a compensation for the 
additional chance proposed to be given to the nets and weir, will be 
denied to them. 

I should be very sorry to make any recommendation which might 
tend to diminish the efforts of the riparian proprietors of the upper 
waters to preserve the fish. But it appears to me that a due regard to 
the interests of the fish-consuming public in the first place, of the net 
and weir fishings in the second place, and of the anglers and upper 
proprietors in the third place, will be secured if the proposed byelaws 
are approved. Moreover, they are consistent with the policy which has 
always guided the action of the Secretary of State in dealing with 
proposals of this nature, and I submit that the byelaws should be 
confirmed accordingly. 

I have, Ac. 

Thomas H. Huxlby, 

Inspector of Fisheries. 

The Under Secretary of State, 
Home Office. 
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APPENDIX IT. 

Report by the Inspbctor of Fishkries on an InquirV into a Byelaw 
varying the Close Time for Salmon in the Taw and Tdrridgk 
Fishery District. 

Sir, Home Office, October 20, 1834. 

I have the honour to inform you that, in accordaoce with the 
instructions of the Secretary of State, I held an inquiry at the Bridge 
Hall, Barnstaple, on Tuesday, the 23rd of September, 1334, ipto the 
following byelaw made by the Conservators of the Taw and Torridge 
Fishery District : — 

"That byelaw No. 1 be repealed, and in lieu thereof the following be 
substituted : — 

** That the annual close season for all modes of salmon fishing (except with 
rod and line) shall commence on the 1st day of November, and terminate on 
the 30th day of April, both inclusive. 

'* The annual dose season for rods shall commence on the 16th day of 
November, and terminate on the 31 st day of March, both inclusive. 

** Heavy penalties are imposed under the Salmon Fishery Acts, 1861-1873, 
for the breach of any of the provisions relating to the annual close season as 
fixed by this byelaw." 

Considerable difference of opinion appears to have prevailed in the 
Taw and Torridge Fishery District as to the close time best suited to 
tliase rivers. When the Salmon Fishery Act of 1873 came into force 
the Conservatoi's made a byelaw, which was confirmed by the Secretary 
of State in the beginning of 1874, fixing the annual close season as 
follows c 

For nets — from September 16 to April 30. 

For rods — from November 16 to Maroh 31. 

At the end of the year, however, the Board passed a new byelaw, 
extending the netting season to September 80 ; but the byelaw was 
opposed by the upper proprietors, and the Board in consequence with- 
drew their application for its confirmation. In 1877, however> the 
Board made another byelaw, again extending the netting season to 
the end of September, and the Inspectors of Fisheries were therefore 
instructed to hold a public inquiiy in the district into the matter. As a 
result of this inquiry, and as a compromise between the views of tlie net 
fishermen and of the upper proprietors, a byelaw was made and con- 
firmed in 1878 fixing the close season — 

For nets — ^from September 21 to April 30 
For rods— from November 16 to March 31. 

It will be seen that the new byelaw, which is the subject of this 
report, proposes to extend the netting season by a period pf forty days 
in the autumn, but to make no alteration in the angling season. 

This is not the first time that an application has been made to alter the 
close time as fixed by the byelaw of 1878. In 1882 the Board submitted 
a byelaw extending the netting season to the end of September, but 
this proposal was strongly objected to by the upper proprietors, en the 
ground that " the supply of summer fish in the upper waters had been 
" decreasing of late years," and that "the proposed extension would 
'^ further diminish the supply of seasonable fish, and so be injurious to 
" the netting interests." The byelaw was eventually disallowed, on 
technical ground, owing to an informality in the notices required by 
section 39 of the Salmon Fishery Act, 1873. In 1833 the Board again 
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stibinitted an identical byelaw for approval, and aroused the same 
opposition as before ; and the byelaw was disallowed on the ground 
that it went beyond the general principles* which had guided the Home 
Office in dealing with applications for an alteration of the close season 
for salmon in England and Wales, and that no proof was afforded of the 
desirability of any departure from those principles. 
- Nevertheless, in the present year the Board submitted a new byelaw, 
extending the open season for nets, not to the end of September only, 
but to the end of October. Against this proposal various memorials 
were forwarded to this office by riparian owners, licensees, and others, 
setting forth that '^ this e^ctension would be most disastrous to the 
" interests of the nets, that it would destroy the chief supply of breeding 
" fish, and reduce the river to the state in which it was 20 years ago. 
" We cheerfully acknowledge," the memorials continued, " that the 
'* produce of the river both in early and late fish has largely increased 
" within the last three years, and we attribute this chiefly to the 
" present restrictions ;" and any extension of the fishing season was 
strongly opposed. 

One memorial, on the other hand, purporting to be signed by all the 
fishermen at Great Torrington and Beaford, while praying for permission 
for the angling season to commence about the middle of March, instead 
of at the end of the month, went on to say that "with regard to the 
" nets, if a few days longer were given to them it would not injure the 
" river in any way. All who have watched the ascent of salmon in our 
'^ streams know that the great run does not commence till October." 

The evidence given at the inquiry on this point was conflicting, but 
the balance of opinion seemed to be that, though an extension of the 
net fishing to the end of October aa proposed by the byelaw would be 
most injurious to the river, a slight extension to the beginning or even 
to the middle of October would afford an addition to the supply of 
marketable fish without injuring the stock of breeding fish. There was 
a general concurrence of opinion that a great run of fish took place at 
the end of September or early in October ; but opinions varied as to 
the proportion which the fish in marketable condition in that month 
bore to those too far advanced in spawn to be properly caught. 

On this point three salmon, caught on the morning or the inquiry 
under the superintendence of the Board of Conservators, were tendered 
as witnesses. 

The fiist of these fish, 36 inches in length, contained roe weighing 
1 lb. The second, of the same length, contained roe weighing 2^ lbs. 
The third, 28 inches in length, contained only 4 ozs. of roe. The fiesh 
in each case was of good colour and in good condition, and the roe, even 
in the fish whei'e it was most fully developed, was compact and firm. 
So far as I could find from these specimens, I should be inclined to 
agree with the witnesses who stated that a slight extension of the 
netting season might probably be advisable. The condition of the first 
and last of the three fish certamly supported this view. The condition 
of the second fish, on the other hand, as certainly showed that it would 
be highly impolitic to extend the fishing season to the end of October. 

I am therefore unhesitatingly of opinion that the byelaw should be 
disallowed ; and if, judging from the evidence laid before me, I had 
any doubt on the point, I should have no hesitation in deciding against 
the byelaw on the following grounds. It was stated in evidence that, 
at the meeting of the Conservators at which the byelaw was passed, only 
five members out of the 24 who constitute the Board voted for it and 

♦ Vide 1 5th Annual Report of Inspectors, p. 34, 
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two against it; but that a special meeting was held in the week before 
my inquiry, at which it was resolved, by 1 1 to 2, " that the Board of 
" Conservators recommend Professor Huxley to sanction the passing of 
" no byelaw which made an alteration in the time of the close season." 
Lord Fortescue, the chairman of the Hoard, was not present at this 
meeting, but he stated in evidence before me that, had he been present, 
he would have voted for the above resolution. Under these circum- 
stances, therefore, 12 votes would have been recorded in favour of this 
resolution, and, suppomng the whole of the other 12 members of the 
Board had been present and voted against it, the resolution could, and 
no doubt would, have been carried by the chairman's casting vote. I 
have, therefore, having regard to all the conditions of the case, no 
alternative but to recommend the Secretary of State to disallow the 
byelaw. 

I have, &c. 

Thomas H. Huxlet, 

Inspector of Fisheries. 
The Under Secretary of State, 
Home Office. 
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APPENDIX III. 

Report by the Inspector of Fisheries on an Inquirt into a Byelaw 
altering the Annual Close Season in the Avon and Erme 
FisHERir District, 

Sir, Home Office, October 20, 1884. 

I HAVE the honour to inform you that, in accordance with the 
instructions of the Secretary of State, I held a public inquiry at the 
King's Arms Hotel, Kingsbridge, on the 24th September 1884, into the 
following byelaw, made by the Conservators of the Avon and Erme 
Fishery District : — 

** So much of Byelaw No. 1, made on the .30th day of September 1878, 
*' and confirmed on the 6th day of December 1878, as applies to the annual 
'* close season for all modes of salmon fishing except with rod and line is 
" hereby repealed, and in lieu thereof it ia enacted that : — 

" The annual close season for all modes of salmon fishing, except with rod 
" and line, shall commence on the 1st day of November, and terminate on the 
" 4th day of April, both days inclusive." 
" Heavy penalties are imposed under the Salmon Fishery Acts, 1861-1873, 
" for the breach of any of the provisions relating to the annual close season as 
" fixed by this byelaw." 

The existing close season in the Avon and Erme Fishery District, as 
fixed by a byelaw made and confirmed in 1874, is — for nets, from 2 1st 
September to 3 1st March, both inclusive, while for rods the close season 
(which was fixed in that year between 2l8t November and 3l8t March) 
was altered in 1878, so as to be from 1st October to 31st January, both 
inclusive. 

The proposed byelaw therefore leaves the angling season the same 
as before, while it extends the netting season by five weeks in the 
autumn. 

The rivers Avon and Erme are admittedly late rivers, and the exten- 
sion of the season from September 1st to September 2l8t, which was 
granted in 1874, has more than once been represented by the Conser- 
vators as insufiicient to enable a fair proportion of the late run of fish to 
be captured. 

The number of witnesses who appeared at the inquiry was not large, 
but they were unanimous in supporting the proposal of the Board. One 
of the principal witnesses was Mr. Ellis, the proprietor of a salmon box, 
or cruive, at Ave ton Giffard, about 5 miles from the mouth of the river 
Avon, who is also a Conservator. Mr. Ellis stated that there are not 
10 fish caught in the river before the end of June, and that the great 
run of salmon takes place in December and January ; and this evidence 
was corroborated by one of the water bailiffs, who added that the fish 
spawn in January, February, and March. 

This was in effect the whole evidence submitted to me, the remaining 
witnesses simply stating that they were, without exception, in favour 
of the byelaw being approved. On the other hand, although no 
objection to the byelaw was offered at the inquiry, two memorials in 
opposition were forwarded ui the Home Office at the time when the 
alteration in the net close season was first proposed. These memorials 
were submitted in the interests of the rod fishermen, and alleged that 
the proposed extension of the fishing season, if granted, *' would cause 
** the destruction of most of the breeding fish." In support of this 
contention it was stated by one of the memorialists that the " fishery at 
" Bantham, the main fishery on the river," is much less productive at 
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• 
the present time than it was during the years 1846-9 : in other words 
" that the sahnon in this river (the Avon) were more plentiful in times 
" when they were not protected." This argument appears to me to 
answer itself, since the proposed extension of the fishing season is a 
relaxation of those protective regulations to the imposition of which, 
apparently, the alleged diminished yield of the river is attributed. 1 much 
regret that the memorialists were not represented at the inquiry, the 
more so as one of them, to whom special notice of the inquiry was sent, 
had previously expressed to me a desire to furnish some figures from old 
account books relating to the fishery at Bantham. Under the circum- 
stances, however, I cannot do more than quote the official statement of 
the Board, which furnishes the grounds on which they base their 
application for the extension of the fishing season : — 

" I'here are a few salmon taken at Bantham, the mouth of the river Avon> 
** before the present close season commences, but scarcely any are taken at 
" Aveton Gifford, the head of the tideway, unless there should be a flood, 
** although before the passing of the Act of 1861 a great number were taken 
" both at Aveton Giffora and Bantham in the autumn and the fish were in 
" good condition. 

t' The dose season at that time did not commence before the 15th day of 
" January, and ended on the 6th day of May, and then there was always a 
** sufficient number of fish left for breeding purposes. 

" But ever since the Act of 1861 came into operation the main harvest of 
** the fish pass up the river after the close season commences, and the greatest 
*' part of them are killed by poachers, as soon as the water gets a little low ; 
" while the legal fishermen have to be content with the gleaning of the 
" harvest. 

" Tile river Avon literally swarms with salmon during the close season, 
*' and in niunberless cases the fish are known to disturb each other's spawning 
** beds. 

** There is no doubt that, if only one half of the present number of fish was 
" allowed to ascend the upper waters in the autumn, they would produce more 
" young ones than are now produced by so many ; and the other half might 
" be taken in a legal way, when in good condition, and be a benefit to the 
** public at larg^ for salmon really are in good condition in the Avon up to 
" the end of November, and it is very certain that our forefathers knew the 
** Avon was a very late river, otherwise they would not have fixed the com- 
" mencement of the close season on the l5th of January, as was the case 
" before 1861, as already stated." 

In order to get some idea of the condition of the fish at the end of 
the period to which it was proposed to extend the fishing season, I last 
year asked the Conservators to have the river netted, and whatever 
fish were caught submitted to me for examination. On the 26th 
October last I accordingly received two -fish which had been caught, 
I believe on the previous day, under the supervision of the Chairman 
and Clerk of the Boaid, at Mr. Ellis's trap at Aveton Gifford. These 
fish, one a male and the other a female, were in good condition, fresh 
run from the sea, and although the roe was considerably developed it 
would probably have been some time before they would be ready for 
spawning. 

Although the evidence of only two fish is not, in itself, conclusive 
as to the condition of the rest of the stock of fish in the river, the 
above facts bear out the statements made before me at the inquiry, 
and I am inclined to think that the fishing season in the Avon and Erme 
might be extended. 

But before acceding to a proposal which would extend the net-fishing 
season to the utmost limit allowed by the Act of Parliament, — however 
desirable such an extension may appear in the interest of the particular 
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river coiicemed, — it is necessary to consider how far other rivers may be 
affected. 

The extension of the fishing season in any river also carries with it 
an extension of the period during which the salmon caught in that 
district may be sold in any part of England and Wales; hence the 
temptation is increased to catch fish in a neighbouring district, where 
the close season hns already commenced, and sell them as fish legally 
caught in the district where the fishing season has been extended. Fortu- 
nately the greater vigilance exercised of late years by the officers of the 
various Boards of Conservators, and the officials of the great markets, 
has diminished this risk ; but the risk has always to be reckoned with ; 
and it is urged, as a reason for refusing the extension of the fishing 
season in the Avon and Ermc, that the neighbouring rivers, which close 
earlier, are in danger .of an increase of poaching. At the time the 
application was made for the approval of the byelaw which is the sub- 
ject of this report, similar applications were made before me from the 
Taw and Torridge and the Camel Fishery Districts ; at the same time 
the desire of the Fowey District for an extension of the fishing season 
was notorious ; and the wish was expressed, in some quarters at least, 
for an extension of the fishing season in the Tamar and Plym. Under 
these circumstances, and with the approval of the Secretary of State, 
I suggested that the Conservators of these various districts should 
meet and endeavour to agree upon some common course of action in 
applying for such alteration of their respective close seasons as might bo 
found desirable, and as nearly as possible for uniform periods. A group 
of districts with uniform close seasons would not present the same 
difficulties and anomalies as a series of districts with diffei*ent close 
seasons, and, if common action of this kind could be taken, the objections 
whicli exist to a lengthened extension of the fishing season in a single 
district would be to a large extent removed. Unfortunately at the con- 
ference which was held at Plymouth, in accordance with the above 
suggestion, and attended by representatives of the various Boards 
referred to, no definite decision was arrived at. The case of the Taw 
and Torridge has been dealt with in a separate report, and the Tamar 
and Plym Board has not intimated its intention to act in the matter. 
But I have reason to believe that the Camel Board will press its appli- 
cation for an extension of the fishing season to the end of October, and 
that the Fowey Conservators vnll also apply for the approval of a bye- 
law extending the open season to the 1st November in default of that 
much longer extension for which, it is generally admitted, the Fowey has 
made out a strong case, but which the law in its present state does not 
allow. Under these circumstances, I submit that the byelaw made by 
the Conservators of the Avon and Erme District should for the present 
be neither confirmed nor disallowed. The byelaw could not conveniently 
come into force this year, and before the next fishing season has expired 
an opportunity will be afforded to the neighbouring districts of taking 
such action in the matter as thev may deem desirable. 

I have, Ac. 

Thomas H. Huxlhy, 

Inspector of Fisheries. 

The Under Secretary of State, 
Home Office 
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APPENDIX IV. 



QUESTIONS FORWARDED BY THE INSPECTOR 
OF FISHERIES TO THE VARIOUS BOARDS OF 
CONSERVATORS. 



1. — Has the take of salmon and migratory trout in your district in 1884 
increased or diminished : (a.) In tidal waters, (b.) In fresh waters, (c.) 
Generally throughout the district ? 

2. — Can you give any idea of the numher of salmon and migratory trout 
caught in your district in 1884 : (a.) With net. (b.) With rod? 

d. — Has the number of non-migratory trout increased in your dbtrict since 
the Fresh Water Fisheries Act came into operation P Can you give any idea 
of the number of non-migratory trout taken in your district in 1^4 P 

4. — Did *' salmon disease " appear in your district in 1884 P If so^ state 
full particulars. 

5. — Have any new weirs been built, or old weirs rebuilt or altered in your 
district in 1884 ? If so, specify them. 

6. — Have any new passes been built in 1884, or old passes altered P Have 
such new passes or alterations proved successful 7 

7. — Have any new mines or factories using substances deleterious to fish 
been opened in your district in 1884 ; or has any new substance poisonous or 
deletenous to fish been allowed to flow into your rivers? 

8. — What steps were taken in 1884 to prevent pollution from mines and 
factories, or sew^e from towns, from entering your rivers? Have such steps 
proved successful ? 

9. — What instruments for the capture of salmon were licensed in 1884 ? 
How many of each of these instruments were licensed 7 What was the rate 
of licence duty on each 7 How many of these were issued for public and how 
many for private waters 7 

10. — What instruments for the capture of trout and char were licensed in 
1884 7 How many of each of these instruments were licensed 7 What was 
the rate of licence duty upon each 7 

11. — Were any " general " licences issued in 1884 7 If so, how many 7 And 
what was the amount of revenue raised in this way : (a.) For salmon P (b.) 
For trout 7 

12; — Were any prosecutions instituted by your board under the Salmon 
and Fresh Wat^ Fisheries Acts in 1884 7 For what ofPences were they 
instituted 7 What has been their result 7 

13. — Have you any reason to believe that illegal fishing is prevalent in your 
district? 

14.^State the number of water bailiffs employed in your district in 1884. 

15. — Were any gratings attached to mDl-lades or other artificial channels 
in your district during 1884? Are they effective? 



ANSWERS TO THE FOREGOING QUESTIONS. 

N.B. — In those cases where the answer to any of the above questions con- 
sists of a simple negative, it has been omitted from the following return. 



The answers to question 14 are tabulated in Appendix VII., p. 99. 



In the arrangement of the following answers the rivers are taken in their 
order on the line of coast, beginning at the north-west. 
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EDEN DISTRICT. 

!.—(«.), {b.),{e.) An average season. 

4. — ^Yes. 1,079 diseased salmon were taken from the rivers within the 
District bj the water bailiffs and buried ; this is a considerable decrease 
from the two previous years. 

9:— 



Edkn. 



Name of 
Instrument. 



Number 
licensed. 



Rate at which r^J!?:»*^lt^*^ 
licensed. I ^^^Y received. 



Public Waters. 



Haal or heave net 
Hanfc or drift net 



ISO 
9i 



11. 10*. 

5;. for .100 yards, 

and 2t. 6a. for 

everj additional 

40 yards. 



£ 9. d. 

196 
168 17 6 



17 6 





Private Waters. 














£ t. d. 


Coracle net- 


2 




n.i8. 


4 10 


Hang or drift net - 


6 




U. 


18 


Ditto .... 


13 




il. 


66 


BodandUne 


170 




«.U. 


178 


Ditto .... 


29 




10«. 


14 10 


Ditto .... 


16 




it.ed. 


6 


Ditto . . . . 


66 




6s. 


14 


Ditto (single handed) - 


36 




6«. 


8 15 




£300 6 



10:— ^ 



Rod and line (season) 
Ditto (weekly) 
Shoulder net 
Draft net • 



1,322 

117 

17 

4 





£ *. d. 


2s. 6d. 


166 6 


Is. 


5 17 


15s. 


12 15 


11. 


4 




£187 17 



11.— (a.) Three. One at 26/. 6*. ; one at 15/. ; one at 2/. 2s. ToUl 43/. 7*. 
12:— 

First Offence. 





Name of 
Bench before 
which case 

was tried. 


No. Of 
Defen- 


Penalty 


Ck)sts 


No. of 


No. of 
Defen- 


Nature of Offence. 


dants 

con- 

vlctod. 


on 
Conviction. 


on 
Conviction. 


aoainstwhom 
Charvewas 
withdrawn. 


dants 
ac- 
quitted 








£ 9. d. 


£ 8. d. 






Unclean salmon in pos- 


Cumberland 


2 


10 


7 


—^ 


-_ 


session. 


Ward. 
Carlisle. 












Ditto - 






2 


10 6 


— 


_ 


Ditto - 






3 


Oil 6 


— 


— 


Ditto - 






10 


6 6 


— 





Ditto - 






1 10 


10 6 


~~ 


~-. 


Ditto - 


>i 




10 


7 6 


~ 





Ditto - 






10 


6 


— 


_ 


Disturbing salmon on 


n 




10 


6 


— 


— 


spawning bods. 














Ditto - 


„ 




1 


9 6 


— 


1 


Ditto - 


J, 




10 


11 6 


— 




Dttto - 


^^ 




10 


Oil 


— 


_ 


Ditto 


^ 




10 


6 


— 


_ 


Ditto - 


^j 




10 


7 


— 





Ditto - 


,, 




2 


7 


— 


— 


Ditto - 


^ 




10 


9 6 


— 


^ — 


Ditto . 






10 


11 6 


— 


_ 


Ditto - 






2 


11 6 


— 


— 
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Nature of Offence. 


Name of 

Bench before 

which case 

wms tried. 


Naof 
Defen- 
dants 
cou- 
Yicted. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendanto 

against whom 

Charsewaa 

withdrawn. 


No. of 
Defen- 
danta 

ac- 
quitted. 


Salmon roe in posset- 

sion. 
Vang salmon roe 
Killing salmon without 

license. 
Taking the young of 

■almon. 

Poisoning salmon 

Fishing without licence 

for trout. 
Ditto - 

Using illegal net 


Carlisle 

u 

Penrith 

Kirkby 

Stephen. 

Wigton 


1 

2 

1 

1 

1 
1 
1 

1 

2 


£ «. d. 

10 

10 
10 

10 

8 6 
10 
6 

6 

6 


£ 9, d. 

8 
6 

Oil 6 

OU 3 
14 S 
6 


1 


— 



Second Oppencb. 



Disturbing salmon on 

rwningbeds. 
.?g»ff 
Ditto - 
Ditto • 
Ditto • 
Ditto - 
Ditto 
Ditto - 
Unclean salmon in 

possession. 
Ditto • 
Usin^ gaff 
Pishing in close time 

with rod and line. 
Foulhooking salmon - 



Cumberland 


1 


10 


6 


Ward. 








»• 




2 


6 


n 




8 


14 


n 




8 


Oil 


*» 




8 10 


11 6 






6 


14 6 


w 




6 


Oil 6 






2 10 


6 6 


»» 




6 


12 6 


n 




5 


14 6 


M 




2 


7 






10 


Oil 


n 


1 


6 


013 



Third or Subsequent Offence. 



Unclean salmon in pos- 
session. 

Using gaff 
Ditto - 



Carlisle, 


1 


10 


6 6 


Cumberland 








Ward. 










1 


6 


7 6 


n 


1 


6 


7 



Dkrwbnt. DERWENT (CUMBERLAND) DISTRICT. 

4. — Yes, and there are a few diseased fish still in the river (31 st December 
1884), but there is no increase in the disease since the preirioua vear A fenr 
weeks af<o a heavy water took a great quantity of these diseased fish down to 
the sea. 

6. — A new pass has been put in the Branthwaite Weir, and has so for 
proved successful. 

8. — A committee of the Board was deputed to visit the lead mines at 
Tbrelkeld, and by appointment met the managing director there, who 
promised to erect eaten pits below the outputs from the mines. This was 
done and the committee inspected the work, but were not satisfied that the 
best practicable means had been used to prevent the pollution. The matter is 
at present under the consideration of the Board. 
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9:- 



Namo) f 
Instniment. 



Number 
lioensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Pkivatb Waters. 



Baulk, boi^ crib, cruive, ±c, 
Dralt or seme net - 
ILod and line 

Ditto 

Ditto 




£ 


s. 


d. 


10 








6 








122 








61 








6 10 





£194 10 






10:— 



Rod and line 

Ditto 
Draft net • 



MS 

108 

8 





£ M. d. 


68. 


86 10 


2».6d. 


13 10 


U. IZe. ^ 


S 6 8 



£102 6 8 



11.— <a.) Qpe at 12/. ; one at 5/. ; one at dZ. Total 20L 
12:— 





Name of 

Bench before 

which case 

was tried. 


No. of 






" No. of 


No. of 




Defen- 


Penalty 


Costs 


Defendants 


Defen- 


Nature of Offence. 


dants 
con- 


on 
Conviction. 


on 
Conviction. 


against whom 
GharKC was 
withdrawn. 


dants 
ac- 




victed. 






quitted. 








£ «. d. 


£ 9, d. 






HAYingi nndean sal- 


Gockermouth 




6 


9 6 


— 


— 


mon m ponesaion. 














Hav'ug clickhook in 


» 




4 9 


11 


^ 


— 


possession. 














Using clickhook 
Fishing in weekly close 

time. 
raSng clickhook 


^ 




1 10 6 


9 


— 


— 


n 




7 18 


12 


— 


— 


*$ 




16 6 


013 


— 





Ditto - 


ft 




6 


8 


— 


— 


Adding and abetting 

ditto. 
Fishing in private 






6 


Oil 


— 


— 


^ 




6 


9 6 


— 


— 


waters. 














Fishing in close season 


^ 




4 9 


OHO 


— 


.. 


Havmg clickhook in 


^ 




6 


11 


— 


— 


possession. 














Using clickhook 


n 




4 10 6 


9 6 


— 


— 


Aiding and abetting 

ditto. 
Ditto - 


»» 




6 


7 6 


— 


— 






4 12 6 


7 6 








Having unseasonable 


M 




10 6 


9 6 


— 


— 


salmon in possession. 














Ditto - 


Workington 




8 


— 


— 


-~ 


Ditto - 


** 




4 6 6 


13 6 


— 


— 


Having clickhook in 


n 




4 4 6 


16 6 


— 


— 


possession. 
Ditto - 


n 




3 18 


12 


_ 


~* 


Ditto - - - 






6 10 


19 


— 


._ 


Illegally killing salmon 


It 




6 


013 6 


— 


— 


Usmg a snatch to take 


i* 




3 10 


— 


— 


... 


samion. 














Ditto - 


n 




2 


^ 


— 


— > 


Dlegal netting - 
Ditto - 


Keswick 




2 18 9 


7 8 


— 


— 


MaiTPort 




2 10 


"~" 


"~ 


"~ 



13.^Yea, there is always a great deal of poaching in this district. 
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W«8T Cum- 
berland. 



WEST CUMBERLAND DISTRICT. 



L — (a.). Increased; (b.), (e.), diminished. 
2:— 



Salmon. 



Trout (migratory). 



Total. 



No. 


lbs. 

4.«29 
897 


No. 
1,600 


lbs. 

2,66s 
1.260 




No. 


Iba. 


(a.) 602 
(6.) 115 


t 


1,471 
1,615 


6,892 
2,U7 


817 

1 


6.126 


2.460 


S,913 


8,066 


9,098 



3. — ^Trout have increased. 
4.— Yes, early in July 1884. 
rivers since last report are : — 

Salmon 

Migratory trout 

Smelts 

Brandling 



The number of diseased fish taken out of the 

- 68 

- 10 

- 4 
.1 



73 



7. — Yes. A coal washing machine has been put up at Bowthom Collieiy 
the water from which thickened with coal dust flows into a filter and then 
into the River Keekle. 

The water from the Moresby Coal Company's coal- washing machine still 
flows into the River Keekle (reported last year) and the dyewater from Mr. 
Ainsworth's Factory is emptied into the milldam which communicates with 
the River Ehen (reported last season) and anglers complain that these 
impurities prevent them catching fish. 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Public Waters. 



Draft net • 



£ 8. d, 

16 



Privatb Waterh. 




Draft net - 
V weir or ^rth 
Rod and line (season) 

Ditto (weekly) - 

Ditto (daily) 



11.— (a.) One at 20L ; one at lOl. ; one at 7^. 
12: — First Offence. 



Total 37i. 



Nature of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

against whom 

Charge was 

withdrawn. 


No. of 
Defen- 
dants 
a45- 
quittcd. 


Offence against bye- 
laws. 

24 & 26 Vict. c. 109. s. 8. 
Ditto - 

.36 A 37 Vict. c. 71. s. 36. 

Weekly close time - 

Fishing in private 
waters. 
Ditto 


Whitehaven 
»» 

»» ' 

»> 


1 

1 
2 
1 
2 
1 

1 


18. 

11.48. 
11.68. 

28. 6d. 

Qd. 

n.l8.6d. 

U. 


11. 98. Od. 

168. 
148, 

ns.fid. 
M.^.6d. 
lS8.6d. 

U. 98. Od. 


1 1 1 1 1 1 i 


1 
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13. — Illegal fishinpr is ou the decrease. 

15. — Yei?. Gratings were attached to the head and tail of Mill Race at 
Gosforth. The one at the tail of Low Mill Bace had to be taken out in the 
latter end of October as it was choked up with leaves. Otherwise thej were 
effective. 



KENT DISTRICT. Kekt. 

1. — (a.) Increased; (6.) diminished; (c.) increased. 

4. — Yes. It appeared to a slight extent in the spring months in both the 
Kent and Leven, but died out later on in the season, and there is no evidence 
of its existence this autumn, or up to date of writing (22nd December 1884). 

6. — A series of passes on the River Leven to facilitate the passage of sea 
trout earlj in the ssason to Lake Windermere were made, but the summer was 
so dry they have not had a fair trial. 

7>— Nothinff new. It has been suggested that the sewage and waste 
running into tne sea at Ulverston and from the town of Ulverston, causes 
damage, but the evidence on this point is not clear, though the evidence that 
fluch pollution exists is ample. 

9:— 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licensed. 



I Amount of licence 
duty received. 



Public Waters. 



Bftulk, box, crib» cruiYc, &(% 
Hani^ or drift net • 
Bod and line 

Ditto (weekly) - 



2 
15 

164 

2 





£ 8, d. 


lOl, 


20 


a/. 


76 


109. 


82 


fit. 


10 



iB177 10 



10:— 








Bod and line 
Plumb line - 
Croflsline - - 
Draft net • 


1,860 
72 
5 
14 


2».6rf. 

6«. 

15#. 

lU 18«. 4d. 


£ #. d, 

leo 17 6 
18 
3 16 
23 6 8 




£214 19 2 



12:— 



First Offbncb. 



Katnro of OfTeuce. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction. 



Ck>8ts 

on 

Conviction. 



No. of 

Defendants 

aitainst whom 

Charee was 

withdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted* 



Unlawfully taking 

joung salmon. 
Puhing for trout with- 
out a licence. 
Fishing for trout with 

net without a licence. 
Ditto - - . 

Chn^pling trout 
UnlawfuTpossession of 

salmon spear. 
Using spear for killing 

salmon. 



16152. 



Bootle 



Kendal 



Ambleside 

Lonsdale 

North 



11, and costs. 

2/. and costs. 

6^. and costs. 

40«. and Ids. ami costs. 

50^. and costs. 
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LuNE. LUNE DISTRICrr. 

1. — (a.) Increased; (b.) diminished; (c.) increased. 

3. — Yes. Trout have increased. 

4. — Yes, but not so bad as the previous year in proportion to the quantity 
of fish in the rivers. 

8. — The pollutions at Sedbergh remain the same as last vear, and the Board 
have drawn the attention of the Local Government Board to them, and they 
are corresponding with the Sedbergh Rural Sanitary Authority. 

9:— 



Name of 
Instrument. 



ViimiiAr ii«»n««i I Rate at which Amount of licence 
Number iicenswl. | Ucenaed. duty received. 



Public Waters. 



Haaf or hoftve net 

Ditto 

Hang or drift net 

Ditto 

Ditto 

Draft or seine net 

Ditto 



80 


«. 


18 


11. 10#. 


6 


7/. 


6 


6/. 


2 


51. 


a 


51. 


3 


21. 




' 



£ 8. d. 


1 90 


27 


42 


86 




10 




30 




6 



£241 



Private Waters. 









£ 9. d. 


Baulk, box, crib, cruive, 4c. 


1 


IW. 


10 


Haaf or heiiTe net - 


6 


1/. 10». 


9 


Draft or wine net • 


5 


5/. 


25 


Hod and lino 





5a. 


2 6 


Do. - - - - 


11 


lOt. 


5 10 


Do. - - - - 


61 


i;. 


61 




£112 16 



11.— (a.) Six. One at \0l, ; two at 71. ; one at 6/. ; two at Ah Total 37. 
12:— 



Nature of Offonce. 



Name of 
Bench before 
I which case 
1 was tried. 



No. of 






Defen- 


Penalty 


Costs 


dants 


on 


on 


con- 


Conviction. 


Conviction. 


victed 







No. of 

Defendants 

against whom 

CharfTO was 

withdrawn. 



No. of 
DeflBn> 
dants 

ac- 
quitted. 



First Offence. 



Possession of a galT • 

Ditto ... 

Possession of unseason- 
able salmon. 

Ditto - 

Poiftoning fish in Eiver 
Birbeck. 

Using illegal sized net- 

Attempting to catch 
fliLlmon in annn^ 
dose time with not. 







£ *. d. 


£*. d. 


Lancaster 


2 


4 


2 9 


County. 








^, 


1 


3 


14 6 


Lancaster 


1 


6 


10 


Borough. 








Bhap.Vest- 


1 
1 


2 
6 


18 
16 


morland. 








St. Michael's 


1 


6 


1 13 


on Wyre. 








Kirkbv 
Lonsdale. 


1 


2 


1 11 9 



Possession of unsea- 
sonable salmon. 



Second Offence. 



Laucaster 
County. 




4 



14 6 1 



13.— Yes; a good deal of poaching. 
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RIBBLE DISTRICT. Kibble. 

1. — (a.), (b.), (c.) Decreased. 

2. — (a.) 4,034 salmon, weighing 48,408 lbs. (6.) 20 salmon, weighing 
240 Ibe. Total, 48,648 lbs. 

3. — We have no return, but aare informed there is an increase in number in 
the river by reason of the Board breeding trout. 

4. — Very sHghtly. 

9.— 



Name of 
Instrument. 


Number 
licensed. 


BAte at which 
Uoensed. 


Amount of licence 
duty received. 




Public Waters. 




Haaf or heave net - - - 
Bajog or drift net - 


10 
27 


61. 
61. 


£ t. d. 

60 
135 




£185 


Private Waters. 


Draft or aeine net - 

Ditto - . . - 
Bod and line 


1 6/. 
211 1 1^ 


£ 8. d. 

12 

6 

211 






! 


£228 



11.— Two; one at 6/. 10*., and one at 8/. Total, 14/. 10*. 
12: — First Offence. 



Nature of Offence. 



Rshing with light and 
cpear. 

Ksbing- in close time - 

Uno^ a saff • • - 
Fiflhuig with illegal 

net. 
Taking salmon without 

lioense. 



Name of 

Bench before 

which case 

was tried. 



Glitheroe 

n 

mx&axn. 
Leyland 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction. 



£ 8. d. 



Costs 

on 

Conviction. 



No. of 

Defendants 

anunst whom 

Chanrewas 

withdrawn. 



£ 8. d. 



<'Twoat2i.lO*.* 
CTwo at 21. 

2 

2 

2 10 



No. of 
Defen- 
dants 
ac- 
quitted. 



* One of the Defendants absconded. 



DEE DISTRICT. 



Dbb. 



I. — (a.) Increased, (b.) Diminisbed. (c.) Average. 

4. — ^Yes, to a certain extent, but not so heavy as last year. Still it killed a 
nmnber of fish in the inland lyaters. 

6.— Yes, at Pentrefelin near Llangollen, the pass has been newly built, and 
a slight repair has also been done at Llangollen Weir, both of which have 
proved successful. 

7^ 8.— No new mines or factories have been opened. ITie waste tip at 
Hnspratf 8 Chemical Works at Flint has been partly washed away by the 
alteration or shifting or the channel of the river. The proprietors have now 
discontinued tipping the waste in the channel. 

E 2 
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9:— 



Name of 
Instrument. 



Numlwr 
licenseoL 



Bate at \rhich 
licensed. 



Amount of licence 
du^ received. 



Public Waters. 



Drftft or seine net 
Trammel net 



85 
7 



6{. 
10/. 



£ s. d. 

425 
70 



£»15 



Private Waterb. 



Coracle net - 
llod and line 

Ditto (weekly) 




12:— 



Nature of Offence. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction. 



Costs 

on 

Conviction. 






No. of 

Defendants 

■ununst whom 

Charcewas 

withdrawn. 



No. of 

dants 

ao- 

quitted. 



First Offence. 



Being in possession of 
80 salmon fry. 

Being in possession of 
young of 'Salmon in 
annual close time. 

Being in possetision of 
unseasonable salmon. 

Ditto - 
Ditto • 

Ditto • 

Assaulting water bailiff 
in execution of his 
duty. 

Ditto . - - 

Refusing to come 

ashore to have boat 

searched. 



Bala 

Chester 
City. 



Wrexham 

Chester 

Castle. 

Chester 

City. 



Northop 



3Z. and costs. 

II. eadi and costs. 
Committed to gaol 
for 14 days each in 
default, 

105. and costs. Com- 
mitted to gaol for 
seven days in default, 

11. and costs.* 

I/, and co^ts, and 10*. 
each for two fish. 

1/. each and costs. 

102. and costs. Com- 
mitted to gaol for 
two mouths hard 
labour in clefault. 
II. und coNts.t 
Sx.each aiul costs. 



Second Offence. 



Befusing to come 

ashore to have boats 

searched. 
Tishing in weekly close 

time. 
Fishing in annual close 

time. 



Nortliop 


1 


5*. and costs. 


- 


Hawarden 


2 


Bs. each and costs. 


— 


Bangor 
Isycoed. 


2 


21. 10s. each and costs. 


— 



* One defendant committed to gaol for 14 days in default. 

t And bound over in W. to keep the peace. Another defendant absconded, and a warrant 
has beer, issued for his apprehension. 
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Nature of Offence. 


Name of ' 
Bench before 
which case 
was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


No. of 

Costs Defendants 

on {against whom 

Conviction.! Charge was 

1 withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Benig in possession of 
unseasonable aafanon. 

B«4\iigns to come 
ssliore to have boats 
searched. 


Chester 
City. 

Northop 


1 
1 


M. and costs, and 1^ 
each for two fish. 
Committed to eaol 
for two months hard 
labour in default. 

U. and costs. 


- 


- 



13. — Yes, the fine mesb net and the trammel net are much used for the 
ostensible purpose of fishing for flukes and other fish, by which means a large 
number of salmon are caught. 



CLWYD AND ELWY DISTRICT. 
1. — (a.), (fr.), (c.) Decreased. 



Clittd ariv 
Elwt. 



Salmon. 


j Trout (migratory). | 


Total. 


Ko. 


lbs. 


1 

No. 


lbs. 


No. 


lbs. 


\b,) 100 


0,200 
S50 


260 


250 


2,800 
360 


9.200 
600 


lVtal2,400 


9,560 


250 1 260 

1 


2,660 


9,800 



3.-.Ye8. 

4; — Only a few diseased fish have been seen. 

5. — One old weir, known as the ** Bishop Mill Dam," on the Rirer Elwy, 
tebuilt. 

Also one old weir known as the " Pontnewydd," or " Mrs. William Wynn's 
Mill Dam," on the same stream, repaired, ana a new salmon pass built. 

6. — One old pass renewed in the weir called the *' Bishop Mill Dam" above 
referred to, and inspected by Mr. Fryer and reported as badly constructed and 
inefficient. 

One new salmon pass on the same stream known as ** Mrs. William Wynn's 
Mill Dam," which has been built since Mr. Fryer's inspection, and is, 1 
believe, most successful. 

9:— 



Name of 
Instrument. 


Number 
licensed. 


Eate at which 
licensed. 


Amount of licence 
duty received. 


Public Waters. 


Draft or seine net 


13 1 8/. 10*. 


46 10 


Private Waters. 


Bod and line ... 


« 


IL 


£ s. d, 
51 
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12:— 



Nature of Offence. 



Name of 



Bench before, ^?S' 
which caae ' **^J? 



Penalty 

on 
Conviction. 



No. of 
Costs 1 DefendAntB 
on o^^n*t whofm 
Conviction. Charge waa 
I witbdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted. 



First Ofpbncb. 









£ a, d. 


a M. d. 








Denbigh 


1 


10 


OU 


_ 


^m. 


salmon in possession. 














Ditto - 


St Asaph 
Denbigh 


1 


10 


9 6 


«— 


— 


Salmon poaching 


1 


2 6 


16 6 


— » 


1 


Ditto - 


^ 


8 


10 


1 7 S 


_ 


— 


Ditto - 




2 


2 6 


12 3 


— 


«.. 


Fishing without a li- 


Ruthin 


1 


2 


10 


— 


— 


oenoe. 














Taking unseasonable 


St. Asaph 


2 


10 


7 6 


_ 


-«. 


salmon. 














Ditto - 


Ruttun 


1 


10 


9 6 


— 


^ 


Using iUegal net 








1 


_ 


Killingsalmon without 


*• 


I 


10 


10 




— . 


a licence. 














Disturbing salmon in 


St. Asaph 


1 


6 


10 6 


— i 


1 


doeetime. 














Refusing to be searched 

by water bailiff. 
Usmg gaff to catch sal- 


♦• 


— 


— 


— 


■ — 


1 


Abergele 


1 


10 


13 6 


— 


— 


mon. 















Second Offence. 



Having salmon roe in 


Denbigh 


1 


6 


17 


_ 


_ 


possession. 














Having unseasonable 




2 


2 


14 


— 


— 


sahnon in possession. 














Killing salmon without 


Ruthin 


1 


2 10 


10 


— 


— 


a licence. 














Using gaff to catch 


Abergele 


1 


2 


1 12 


— 


— 


salmon. 















Third or Subsequent Offence. 



Fishing without a li- 


Caerwys 


1 


2 10 


Oil 4 


_ 


^^ 


cence. 














Ditto - - . 


Ruthin 


1 


5 


7 4 


-» 


— . 


Ditto • 


^ 


2 


10 


14 8 


.. 


_ 


Using illegal net 


^ 








2 


_ 


Using a fixed engine to 




1 


2 10 


9 




_ 


catch salmon. 














Ditto - 




1 


2 10 


7 


— 


• •" 



13. — ^Yes ; see ofPences. 



CONWAY DISTRICT. 

1. — (a.) No returns. (6.), (c.) Diminished. 

The Conservators attribute the reduced take of fish entirely to the drought 
and not to the salmon disease, which appeared too late in the season to a£ct 
the rod fishing. 

2. — (6.) 118 salmon, weighing 1,186 lbs. 

4. — Yes ; it appeared later in the year than in 1883, but has been veiy bad 
for some time, and is so at the present moment. (5th January 1885.) 
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9:— 



Public WatbriT. 



N*meof ' 
Instrament. 


Number 
liocnsed. 


B«te at which 
lieenaed. 


Amount of licence 
duty reoeiTcd. 


Coracle net - - - - 
IjB^net .... 
wenr- - - - - 
Buket .... 
Bod and line (aeaaon) 

Ditto (monthly)! 

Ditto (fortnightly) 

Ditto (weekly) - - . 

Ditto (daily) - 


1 
6 
2 

1 
12 

4 
11 
42 
65 


2^. 
8/. 
3/. 
li. 
1^ 
10». 
6i. 
U. 
U. 


£ #. cl. 

2 
18 

6 

10 
11 

2 

3 6 
6 6 
3 6 




£63 17 



12:-- 



First Opfenck. 



Nature of Offence. 


Name of 
Bench before 
which case 

was tried. 


No. Of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costo 

on 

Conviction. 


No. of 

aioainstwhom 
Chafge was 
withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Unlawfully using a gaff 

Ditto - 
TT^ng an otter - 
XTnlawftilly using a gaff 

Fishing with an iUegal 

net. 
Bxpoaing salmon for 

sale. 
Ditto - 
Fishing witii an illegal 

net. 


Nant Conway 

Petty 

Sessions. 

»» 

Petty 
Sessions. 

M 

if 
M 


1 
1 
I 

1 
1 

1 

1 


5^ and costs. 

tl. lOff. and costs. 

21. lOi. including costs. 

51. and costs. 

51. and costs. 

11. St. and costs. 
1/. 69. and costs. 


1 


- 



13.— Yes. 



SEIONT DISTRICT. 

1. — (a.) Increased. (6.) Decreased for want of floods, (c.) Increased. 
2:— 



Sbioitt. 



Salm<»i. 


Trout (migratory). 


Total. 


No. 


lbs. 


No. 


lbs. 


Na 


lbs. 


(«.) l^JTO 
b.) 60 


0.906 
600 


809 


309 


1^0 
868 


9,998 
909 


1,429 


10,608 


309 


309 


1.738 


10,907 



3. — The trout fishing this season was not a good one in (H)n8equence of the 
water in the rivers being so low during the whole of the season. 

4. — Only in a veiy few cases. 

5. — No new ones have been made ; repairs have been made. Nearly one 
thousand spiles have been driven into the oed of the different rivers to prevent 
netting. 
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9:-- 



Name of 
Instrument. 



Number 
licensed. 



Rate at which 
licensed. 



Amount of licence 
duty received. 



Public Waters. 



"Weir . - . - 

Draft or seine net - 

Bodandlins 
Ditto . - - - 
Ditto . - - - 


1 

7 

8i 

10 

4 


IW. 
6Z. 

IL U. 
lOt.ed. 
ts,6d. 


B, a. d, 
10 
S3 
Wl« 
6 6 
10 




£84 7 



10:— 



Rod and line 
Ditto 
Ditto 






£ 9. d. 


5*. 


84 5 


li.%d. 


8 10 


It. 


4 9 



£92 4 



12:— 



Nature of Offence. 



Name of 
Bench before 
which case 

was tried. 



No. of 
Defen- 1 
dants 
con- 
victed. 



Penalty 

on 

Conviction. 



Costs 

on 

Conviction. 



No. of 
Defendants 

a«cainstw 

Charge horn 
withdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted. 



First Offence. 



Pishing during close 
time for trout. 

Attempting to kill 
salmon. 

Fishing illegally with 
net for trout. 

Having salmon in pos- 
session during close 
time. 

Attempting to kill 
salmon during close 
time. 



Menai Bridge 
(County Ses- 
sions ). 
Carnarvon 
(County Ses- 
sions). 



2s, 6d. each.' — 



1^ each and costs. 



8» 



Second Offence. 



Attempting to kill Carnarvon 
salmon. (County Ses- 

1 sions). 



3?.t 



• On paying ll. Is. 



t Both sent to jail for a month in defhult. 




13. — Net fisliin^ with small-meshed nets commences immediately after the 
salmon netting is over, nominally for flukes, codlings, &c., but really for 
salmon. This gives a great deal of extra trouble to our water bailiffs, as they 
only fish at night when the tide serves. Only on one occasion (and our men 
have seen them draw scores of times) did they catch any quantity of flukes, &c., 
but they constantly took in the net two, three, and sometimes five or six 
salmon. These were of course carefully returned to the sea by our men. 

I — We have gratings to nearly every one of the mill leads, and all will be 
ortly. 
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DWYFACH DISTRICT. 

1. — (a)., (b.) Diminished, as compared with last year. 
9:— 



DwTFACJf. 



Name of 
Instrument. 



Number 
licensed. 



Hate at which 
licensed. 



Amount of licence 
duty received. 



Public Waters. 



Hanfi; or drift net 



£ a. d. 
25 





Private Waters. 






Bod and line . - - 
Ditto - . - - 


3 

1 


1^ 1». 
10». 


£ t. d. 
8 » 
010 




£8 13 



12:— 



First Offence. 



Nature of OfTenoe. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 


Costs 


on 


on 


Conviction. 


Conviction. 



No. of 

Defendants 

flffainst whom 

Charge was 

withdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted. 



Netting during weekly 
close time. 



Pwllheli - 



«. d, 

2 6 each and costs. 



13. — Yes ; a good deal of poaching goes od. 



DOVEY. DoTBT. 

1. — (a.), (b.), (c.) I believe it is about the same, but no account has been 
kept. 

6. — Yes ; one, and Las proved successful. 

9:— 



Name of 
Instrument. 



Number 
hoensed. 



Rat© at which 
licensed. 



Amount of licence 
duty received. 



PuBLi/c Waters. 



Draft or seine net - 



£ 8, d. 
3u 



Private Waters. 









£ 8. d. 


Baulk, box, crib, cruivc, weir, Ac. 


1 


10^ 


10 


Coracle net - 


I 


iL 


2 


Draft or seine net - - . 


5 


U. 


25 


Rod and line (season) 


81 


1?. 


81 


Ditto (monihly) - 


65 


10#. 


82 10 


Ditto (weekly) - 
Ditto (daily) 


101 


5«. 


25 5 


20 


2«.(Jrf. 


2 10 




£178 6 
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12: — 



First Offence. 



Nature of Oflenoe. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

GonTiction. 



Costs 

on 

Oonviction, 



No. of I No. of 
Defendants Defen- 
andnstwhom dants 
Charse wa3 | ao- 
withdrawn. quitted. 



Using gaff 

Fishing without lioenoe 

Using gaff 
Ditto - 
Taking unseasonable 

salmon. 
Disturbing salmon on 

spawnixigbeds. 
Having gaS in 

sion to take a 
Ditto - 
Using net without 

lioenoe. 
Tiying to take salmon 
Fishing with rod with- 
out licence. 
Aiding and abetting 

ditto. 
Attempting to catch 

salmon. 
Using gaff 
Ditto - 
Ditto - 
Ditto - 
Ditto 
Fishing during close 

season. 
Assaulting water baUiff 

in execution of duty. 
Aiding and abetting 

ditto. 
Usfaig dynamite - 
Taking fish other than 

by rod and line. 
Having possession of 

unseasonable salmon. 
Having possession of 



Fishing without 
licence. 



Penrhyndeu- 

draeth. 

Barmouth 



Dolgelley 



Aberdovey 
Machynlleth 



Portmadoc 



£ s. d. 
110 

!{.. and II. 

value of flsh 
taken. 
110 
8 



4 f 
10 



10 
10 



2 
6 



10 



IS 

1 1 

2 9 
9 
10 
19 



3 

9 

2 

5 



£ s. (f. 
1 10 



1 18 



2 8 
2 10 



3 ^ 
2 3 



1 18 

2 8 



2 16 
1 18 6 



2 3 8 



1 7 
18 
Oil 
Oil 

10 

1 1 



1 7 

OHO 

10 6 

Including 
costs. 



13.— Yes. 



Atron. 



AYRON DISTRICT. 

1. (a.) Yes, inasmuch as there were two nets used, as against none last 

year, (h.) No, owing to dryness of weather. 

3..^The Freshwater Fisheries Act, 1878, has very little efiPect in this district. 
The take of non-migratory trout was very small in 1884, owing to the un- 
fiivourahle state of the water, and the weather being very wet and cold in 
\M^^^\* «n«i ^TAinr dry from April onwards. 



Public Waters. 



of 
ent. 


Number 
licensed. 


Bate at which 
licensed. 


Amount of licence 
duty reoelTod. 


uive, &c. 


5 
2 


11, 
51, 


£ t. d. 

6 
10 




£15 
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Nuneof 
Insfcnixnent. 


Number Bate at which 

licensed. | Ucensed. 




Amount of licence 
duty received. 


Privatb Watbbs. 






Bodftndline 

DHto .... 
Ditto - - . - 


19 
2 
16 


1^ 
lOf. 


£ t. d. 
19 
10 
4 




£24 


10:— 




Sodandline 

Ditto .... 
Ditto .... 


10 

8 
28 


5«. 

2#.6d. 
It, 


£ «. d. 
4 16 
1 
18 




£7 8 


12:— 


Nftture of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. Of 
Defen. 
dants 
con- 
Ticted. 


Penalty 

on 

Ck>nyiction. 


CosU 

on 

Oonviction. 


No. of 

DefendanU 

against whom 

Charge was 

withdrawn. 


No. of 
Defbn. 
dants 
ac- 
quitted. 


First Offence. 


Tiddng young of sal. 

mon. 
Unnff* spear . 
Aiding and abetting in 

using a spear. 


Aberayron. 


4 


6«.each 


~" 


- 


1 
1 


Second Offence. 




Taking salmon with 
nnttoensed instru- 
ment. 


— — 1 — 


— 


1 


- 


Third Offence. 


Taking salmon other- 
wise than with rod 
or line within 50 
yards abore a weir. 

Taking salmon with 
unlicensed instru. 
ment. 

Using a snatch • 


- 


1 

1 


6/. 
5^ 


lU.6d. 
17«. ed. 


r 
1 


- 



13. — To a certain extent it does prerail, but on the whole to a less extent 
than in 188d. 



TEIFY DISTRICT. Tiipt. 

1. — (a.) Increased. (6.) About equal to that in .1883. (c.) Increased. 

3. — Increased. 

5. — ^Yes ; the weir at Newcastle Emlyn has been so raised and altered as to 
fpxe increased obstruction to fish. Professor Huzlej inspected this weir on 
tiie 2Bd of October last, when it was arranged that a fish pass should be con* 
stmcted by the owner of the weir, who is also owner of the land adjoining. 
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This has not yet been done ; the reason for the delay given by the landowner's 
agent being that since the said date there has been and is too much water in 
the river to do anything towards making the pass, and that it will be necessary 
to wait until the spring, lliere was an ample flow of water over the weir when 
last I saw same on the 19th ult., and salmon at that time could have no^ 
difficulty in getting up the river ; it would be otherwise though if the water 
was low in the river. 

9:— 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licenced. 



Amount of licence 
duty reoeired. 



Public Waters. 



Coracle net • 
Drafter seine net • 



35 
21 



51. 


£ t,d, 
78 15 
105 




£18S 16 



Private Watrbs. 



Bod and line (season) 
Ditto (monthhr) - 

Ditto (fortnightly) 



67 
2 
25 





£ $. d. 


1^. 


67 


10s. ed. 


110 


6$. 


6 5 



M4 6 



10: 



Eod and line 



614 



Is.dd. 



£ 9. d. 
76 16 



12:— 



First Offence. 





Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 


Penalty 


Costs 




No. of 
Defendants 


No. of 
Defen- 


Nature of Offence. 


dants 


on 


on 




against whom 
Charge was 


dants 




con- 


Conviction. 


Conviction. 


ac- 




victed. 








withdrawn. 


quitted. 








£ $.d. 


£ 9. 


d. 




Using a light • 


Tregaron 


1 


8 10 


OlS 


6 


— 


... 


Using a gaff - 
Using fish roe - 


Penrhiwpal 


1 


2 10 


18 


6 


— 


— 


1 


10 


1 





-. 


m^ 


Ditto - 


H 


1 


10 


1 6 


8 


— 


— 


Ditto - 




1 


10 


115 


8 


— 


_ 


Ditto - 




1 


10 


1 9 





.. 


_ 


Pishing without a 


Cardigan 


1 


10 


9 


6 


-^ 


— 


licence for trout. 
















Pishing for trout dur- 
ing the annual close 


Pontarseli 


1 


10 


18 





— 


~. 
















season. 
















Having in possession 


Cardigan 


2 


6 


9 


6 


— 


«> 


the young of salmon. 
















Ditto - 


n 


1 


16 


11 


6 


— 


— 


Ditto - ' - 




1 


5 


8 


6 


— 


— 


Taking trout without 


Lampeter 


1 


2 


OU 





— 


~ 


licence. 
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Nature of Offence. 



Name of 

Bench before 

which case 

was tried. 



No. of 






Defen. 


Penalty 


Costs 


dants 


on 


on 


con- 


Conviction. 


Conviction. 


victed. 







No. of 

Defendants 

amiinst whom 

Charge wa.s 

withdrawn. 



No. of 
Defen- 
dants 
ao- 
quittod. 



Second Offence. 



TTsIdk fixed engines - 
Having in possession 
the young of salmon. 
Ditto - 

Using a fixed engine - 
Aidinff and abetting 

in above. 
Fishing during the 

annual close season. 



Cardigan 
»» 


1 
1 


£ i. d. 
10 
2 10 


£ s. d, 
10 6 
8 6 


Lampeter 


- 


- 


- 


Newport 


— 


— 


— 


Cardigan 


1 


2 10 


19 2 



1 on payment of 14s. 
costs. 

2 



Third or Subsequent Offence. 



Using fixed engines for 

catchinff salmon. 
Killing salmon without 

licence. 
Aiding and abetting in 

above. 
Fishing 'during the 

annual close season. 



Cardigan 
Newport 

Cardigan 



5 



5 



10 6 



19 2 



2, on payment of 
10». 6a. costs. 

2 



In addition to the above two deftodants absconded. 
13. — Not BO prevalent this year as it has been. 



CLEDDY DISTRICT. 



OUKDDT. 



1. — {h.\ (c.) Increased. 
2. — 260 salmon with rod. 
3. — Increased. 
9:— 



Name of 
Instrument. 


Number 
licensed. 


Bate at which 
licensed. 


Amount of licence 
duty received. 




Public Waters. 




Coracle net - 

Draft or seine net - 

Compass net ... 


4 
4 
17 


1/. 
11, U, 


£ 8. d. 

4 
20 
17 17 




£41 17 


Private Waters. 


Draft or sehie net - 
Bod and line 


2 

88 


11. 10*. 
lOs, ed. 


£ i. d. 
8 
19 19 




£22 19 


10:- 


Bod and line ... 
Ditto .... 
Ditto .... 


158 
8 
6 


38. ed, 

2».6d. 

U. 


£ 9. d. 

26 15 6 
7 6 
5 




£97 8 
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First Offence. 



Nature of Offence. 


Name of 

Bench before 

which ease 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

aninst whom 

Charge was 

withdrawn. 


No. of 
Detm- 
dants 
ac- 
quitted. 


Ha\-uig salmon in pos* 
session for sale during 
close time. 

Having in possession 
unclean salmon. 


Maffistrates 
of Narberth 
Petty Sos- 
sional Dis- 
trict, County 
Pembroke. 
ft 


„ 


ll. U. each 


1 


2 


"" 



13. — Yes, to a considerable extent. 



TOWT. 



TOWY DISTRICn\ 

1. — (a.) Increased in lower parts, and in the sea. {b,) Decreased as com- 
pared with 1883. (c.) Quite equal to lc'83 as far as nets were concerned, but 
the take-by rods was considerably less. » 

2.— (a.) 115,000 lbs. (6.) 200 salmon, weighing 2,000 lbs., and 600 
migratory trout, weighing 750 lbs. Total 117,750 lbs. 

It was stated in a local newspaper that 15 rods at Llandilo had netted 121 
salmon and 91 sewin, although some of them fished only a few days. In the 
Tave there was not a single fi-esh until after the close of rod-fishing. 

3. — It has not increased, but Boards are now able to check many 
malpractices which formerly the law did not reach. 

4. — There was very little disease, and it had entirely disappeared by the 
middle of March. 

6. — The new pass at CwmgwiUy weir has been slightly improved by putting 
in brakes, as recommended bv Mr. Fryer, but the heavy gravid fish are still 
unable to ascend. The Board is still unable to concur in its approval by tiie 
Secretary of State. 

8. — There was a case of pollution on theXoughor reported to the Board, but, 
as the proprietors had been in possession of the tinworks only three weeks, 
no proceedings were taken against them. The Board remonstrated, and there 
has been no further cause for complaints. 

9:— 



Name of 
Instrument. 


Number 1 Rate at which 
licensed. licensed. 


Amount of licence 
duty received. 


Public Waters. 


Baulk, box, crib, cruive, Ac. 
Coracle net - - - . 
Draft or seine net - 

Ditto .... 
Wade net - - . . 
Lamp net - - - . 


1 

51 
20 
6 
3 
28 


3^. 
27.2*. 

5s. 
27. 10*. 

27. 

108. 


£ 8. d, 

8 

107 2 

100 

15 

6 

14 




£246 2 


Private Waters. 


Coracle net 

Tvfo-polenet 

£od and line - - - 


9 

4 

173 


27. 2*.- 
27. 

17. 18. 


£ 8. d. 

18 1« 

8 

181 IS 




£208 11 
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10: 



Name of 
InBtmment. 


• Number 
licensed. 


Rate at which 
licensed. 


Amount of licence 
duty received. 


Rod and line 

Trammel net ... 

Two-pole net 

Use of night line ... 


1,433 

4 
1 


U.M. 

«. 
ISs.id. 

10#. 


£ t. d. 

179 2 6 
5 
4 
10 




£188 12 6 



II. — (a.) Five. One at 102. lOs,; one at 51. 5s.; one at 41. 4s.; and two 
at U. Is. (6.) One at lOs. Total 221 Us. 
12:— 



Nature of Offence. 



Name of 

Bench before 

whiehcase 

wa« tried. 



No. of 
Defen- 
dants 
con- 
victed. 



I 
Penalty j Costs 
on I on 
Conviction.; Conviction. 



No. of 

Defendants 

against whom 

Charge was 

withdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted. 



First Offkncx. 



Spear in possession • 
^o trout lioence 
Killing young of ^- 

mon. 
Resisting search 
Breach of weekly close 



tTsing light and spear - 

Killing young of sal- 
mon. 

Killinj^ trout with lime 

Refusing access to dam 

No trout licence 

Using unlioenaed in- 
strument. 

Assaulting bailiff 

Breach of weekly close 
season. 

Using unlicensed in- 
strument. 

Using light and spear - 

Using spear 

Using «iff 

Using fight and spear - 

Ditto - 

No trout licence 

Using spear 

Using spear or gaff 

Unseasonable mlmon - 

No tn)ut Ucenoe 

Taking young of sal- 
mon. 

Refushig access to dam 

Illegal mesh 

Using explosive 

Ditto - 

Using not without 
lichee. 

Assaulting bailiff 

Using W^t and spear - 



Carmarthen 


3 


»» 


2 




1 


„ 


1 


»> 


1 




S 


Llandilo 


5 


n 


— 


*' 


2 


t» 


1 


M 


— 


M 




M 


2 




3 




1 


Llandovery 


4 


*» 


1 




1 


Lhu&ordy 


1 
1 


Llanelly 


6 


M 


1 




2 


t» 


4 




« 


n 




f 


— 




1 


„ 


1 


'» 


2 


t* 


— 


n 


1 



3 10 
2 
1 



5 17 
16 10 



7 6 
12 6 



2 

4 14 7 

10 

8 

10 

2 



2 10 
6 4 
1 

10 

1 5 



10 



2 
1 
4 



2 



£ «. 
2 1 
19 
9 

10 
9 



3 6 8 



15 6 
12 5 



18 1 



2 

12 

1 12 
8 
8 
9 

10 

3 

1 4 

1 4 

2 1 



10 

10 

18 

10 



110 



SscoND Offence. 



Unseasonable salmon - 
Using net in close 

season. 
Using night-lines with- 
out licence. 



Carmarthen 



Llandovery 



3 
8 18 



2 2 



10 
12 



10 



Third or SuBssauBNT Offence. 



Using net in close 

season. 
Using gaff 



Carmarthen ! 1 



6 
6 



11 
16 6 
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13. — On the Tave there is no poaching of any consequence. On the upper 

8 arts of the Towy and Cothi there is a good deal of spearing in the winter, 
►n the Loughor poaching of every description is very prevalent, and the 
income derived from it is insufficient to maintain an adequate stafE of bailiffs 
on it. 



OoMOKE. OGMORE DISTRICT. 

1. — (a.), (6.), (c.) Decreased. 

7— Yes. 

9:— 



Name of 
Instrument. 



Number 
licensed. 



Rate at which 
licensed. 



Amount of licence 
duty received. 



Private Watrrs. 



Btiulk, box, crib, cruivo, Ac. 
Draft or seine net • 
Rod and lino 
Ditto 




2f. 2#. 
11. U, 

108. ed. 



£ $. d, 

8 2 

3 5 

8 8 

6 16 6 



£15 4 6 



10:— 



Rod and line 



109 



U. 



6 9 



13.— Yes. 



TaffandElt. 



BHTlOniT* 



TAFF AND ELY DISTRICT. 

1. — (a.), (&.), (c.) Wo appreciable increase or decrease. 
9:— 



Name of 
Instrumeut. 


Number 
licensed. 


Rate at which 
licensed. 


Amount of licence 
duty received. 


Private Waters. 


Rod and line ... 





10«.6(l. 


£ 9. d, 
4 14 6 


10:- 


Rod and line 


325 


U. 


£ 9. d. 
16 6 


R 
9:— 


HYMNEY DISTRICT. 




Name of 
Instrument. 


Number 
licensed. 


Rate at which 
licensed. 


Amount of licence 
duty received. 


Private WATERb. 


Draft or Boine net - 
Rod and line 


1 
1 


109. 


£ ». d. 
3 
10 



10:— 



Rod and line 



104 



£ $. d. 
6 4 
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12:- 



FiRST Gfitbncb. 



Nature of Offence. 


Name of 

Bendi before 

which case 

was tried. 


No. Of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

asainst whom 

Cham was 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Sale of miBeasonable 

aalmon. 
Killing above - 


Caerphilly 

n 


1 
1 


£ #. d. 
10 

10 


£ «. d. 


— 


- 



USK DISTRICT. 

1. — (a.) Increased, (b,) Diminished, (c.) Probably about the same. 

2.— (6.) With 825 salmon, weighing 6,516 lbs. 

3. — Cannot say. The Act cannot fail to have a beneficial effect. The take 
bj some 2,000 rods cannot be ascertained. 

4. — The disease in salmon, which had been so destructive in the two 
previous years, and especially in 1883, disappeared in a great measure about 
the third week of January 1884 ; and many fish that had recovered from it 
were observed. There was a later outbreak in the Monmouthshire portion of 
the district towards the end of April, but it had become entirely extinct by 
the end of May. In Breconshire very few cases were observed after April. 
It is remarkable that throughout the summer, although the water was sluggish 
and impure, and the salmon in the lower waters were crowded together in the 
pools, no disease whatever was observed either among salmon or trout. In a 
vCTy few cases it reappeared about October, but the number of fish which 
have died from its effects during the past winter has been extremely small. 

6. — A fish pass has been constructed near Llangeuny Bridge on the Grwyny. 
It is not yet quite completed. 

8. — Under the present law little or nothing can be done. 
9:— 



USK. 



Name of 
Instrument. 


Number 
Uoensed. 


Bate at which 
Ucenaed. 


Amount of licence 
duty received. 


Private Watbbs. 


Putcher - - - - 
Putt - - - - 
Stop net - - . - 
Beating net - 
Bodandlme 


3,860 

ISO 

7 

1 

202 


30«. for 60. 

i8,ed, 

n. lOt. 

2W. 

1^. 


£ «. d. 

100 10 
18 16 
62 10 
20 

202 




£893 16 


10:— 


Sod and line 
Night lines- 


1.983 


, 1«. 
5«. 


£ i. d. 

99 8 
2 6 




i 


£101 8 


B 16152. 






F 



Digitized by VjOOQIC 



72 APPENDICES TO TWENTY- FOXJETH ANNCTAL BEPOBT 



12:— 



Nfttore of Offence. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



I 



Penalty 

on 

Conviction. 



Costs 

on 

Conviction. 



No. of 

Defendants 

asainst whom 

Chaive was 

withorawn. 



No. of 
Defen- 
dants 
ac- 
quitted. 



Monmouthshire District {including Crickhowell). 
First Opfbncb. 



Fotsesstott of gaff, Ac. - 
Taking young of salmon 



Abemvenny 





£ «. 


d. 


£ $. d. 


1 


8 





10 6 


1 


2 





C16 



Brecon District. 
First Offence. 



Assaulting water bailiff 

Netting without a li- 
cence (trout). 

Ditto - 

Night netting (trout) - 

Possession of gaff, &c • 

Ditto 

Possession of unseason- 
able salmon. 

Ditto • 

Takiiig the young of sal- 



Defyuock 



Brecon Go. 
Detynock 



Brecon Boro* 



3 and costs. 



2 
8 



2 
6 



61 16 
and costs. 




7 
10 



12 6 



Second Offence. 



Possession of gsfl. Stc - 
Possession of unseason- 
able sahnon. 



Defynock 
Brecon Oo. 



2 10 
2 10 



7 
018 



Third or SuBSEauENT Offence. 



Ditto - 


Brecon Co. 

M 


1 
1 


6 

7 


15 9 
012 6 


- 


- 



The decrease in the number of cases in the Brecon district appears to be 
solely due to the fact that during the past dry season few fish were able to 
reach the upper water. 

13. — It prevails to a very great extent in the Brecon district. There is now 
very little ulegal fishing in the Monmouthshire district. 

Wye. wye DISTRICT. 

1. — Mr. Miller, lessee of the whole (except a small portion) of the tidal 
waters within the district, states that the take of salmon in 1884 in the tidal 
waters and the fresh water (i,e,), between Biggs Weir Bridge and Symonds 
Yat has decreased, while Mr. Stephens, one of the principal lessees of the 
freshwater fisheries extending^ from a short distance above Symonds Yat to 
and above Hereford, states that the take of salmon in 1884 has increased. 
From the various reports I have from time to time received, I am of opinion 
that on the whole the take of salmon in 1884 throughout the district has 
increased. 

3. — ^No. The upper portion of the Wye and tributaries have for many 
years been systematically netted by poachers at night. It is, however, hoped 
that the byelaws made by the Board on the 18th October 1884 under the 
Freshwater Fisheries Act, 1884, will be the means of putting a check to this. 

4. — Salmon disease appeared in the fresh waters of the Wye in the early 
months of the year 1884, but not to the same extent as in the year 1883. It 
however disappeared after the first floods in May and June. 
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Name of 
Instrument. 


Number 
licensed. 


Bate at which 
^licensed. 


Amount of licence 
duty received. 


Draft or seine net - 
Beatingnet 

Btopnet - . . - 
Lave net - - - . 
Pntcher .... 
Bod and line . . . 
Ditto 


28 

9 

44 

3 

2,097 

19 

152 


5/. 
61. 
91. 
11. 
11. for erery 50 
10*. 
1/. 


£ s.d. 
115 
46 
132 
3 
42 
9 10 
152 




£408 10 



12:— 


First Offence. 








Nature of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
oon- 
Ticted. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

against whom 

Cham was 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Using gaff for taking 

salmon. 
Taking young of salmon 
Aiding and abetting 

ditto. 
Pishing for salmon 

during weekly close 

season. 
Ditto - 


Boss 
•> 

n 

Chepstow 
Hereford 


2 

2 

1 

3 

8 
4 


£ «. d. 

1 

2 
2 

6 

8 
Three, 10s., 
one, Is. 


£ t. d. 
10 

OU 6 
Oil 6 

15 4 

9 4 

One, 11*., 

one, 1*.. 

(me,lU.edy 

one 13s. 9a. 


- 


^^ 



13. — Yes, to some extent. The Conservators are unable to employ a suffi- 
cient staff of water bailiffs to put a stop to it, owing to the inadequate income 
of the Board. 



SEVERN DISTRICT. Sbvejin. 

1. — (a.), (b.), (c.) Decreased. 

2.-20,000 salmon, weighing 265,000 lbs. 

4. — ^Yes. One or two diseased fish were caught. See Report, paragraph 40, 
which will be sent shortly.* 

6. — A new pass has been made in a weir at Newtown, and something has 
been done at Llanidloes. 

Extensive alteration has been made at Lincombe Weir. We believe they 
have proved successful. 

8. — Several prosecutions were, instituted, for list of these, see list of pro- 
secutions. 

9: — Public Waters. 



Name of Number 
Instrument. licensed. 


Bate at which 
licensed. 


Amount of licence 
duty received. 


Draftnet . . - - 
Ditto - . - - 
Ditto . . - - 
Lave net - . - - 
Ditto - . - . 


16 
16 
20 
90 
7 


3^. 

21. 
11. 10s. 
i;. 10s. 

1/. 


£ s. d. 

45 
32 
21 
135 
7 


- 


£240 



* NoTBvTbe following is the panwraph from the " 18th Annual Report of the Board of Con- 
serrators of the SoTem Fishery District,'* referred to :— *' The salmon disease made its appear- 
" ance in thesprins in the Yemiew. though not in a severe form. The disease appeared on 
" the bead of tne fish, except in one instano& and in that case the fish was badly affected in 

other parts of the body. No diseased fish have been found dead. '" . - « 



** oaughtniBar Worcester that were infected with the disease. 
** completely disappeared." 



One or two flsh were also 
After May, however, the disease 

F 2 
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Name of 
Iiuttrument. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Private Watrrs 









£ 9. d. 


Baulk, box, crib, cruif e, &c. 


Various. 
See list annexed.* 


— 


218 7 6 


Coracle net - 




2/. 


2 


Ditto 






11. U. 


2 2 


Draft net - 




10 


51. 


60 


Ditto 




IS 


4L 


62 


Ditto 






Uls. 


6 


Cross line 






il. 


2 


Lave net 




24 


11. lOf . 


36 


Ditto 






1^. 


10 


Ditto 






Us. 


016 


Bod aiid line . . . 


44 


10«. 


22 






£886 10 6 



10:— 









& t. d. 


B.)d and line 






6,941 


1$. 


847 1 


Draft net - 






61 


7$. 


17 17 


Bush net - 






12 


U. 


4 4 


Cleeching net 






I 


1i. 


7 


Cleechiiig net 






17 


6s. 


4 6 


Weir trap • 






21 


16#. 


16 16 


Niffhtline • 
Other device 






87 

1 


6s. 

lOS. 


21 16 
10 








£411 14 



11.— One at 16/. 



12;— 


First Opprncx. 




• 






Name of 

Bench before 

which case 

was tried. 


No. of 


1 




No. of 


No. of 




Defen- 


Penalty 


Costs 


Defendants 


Defen- 


Nature of Offence. 


dants 


on 


on 


sfosinstwhom 
Charge was 
withdrawn. 


dants 




con- 
victed. 


; Conviction. Conviction. 

' 1 


ac- 
quitted. 








£ i. d. 


£ i. d. 




Catching salmon dur> 


Llansilin 




10 


10 ! — 


_ 


infc annual dose time. 








1 




Having a gaff with in- 


^^ 




9 


11 , — 





Icut to take salmon. 








1 




Having unseasonable 


Leominster 




3 6 


16 6 1 — 


__ 


salmon in possession. 












Attempting to take 


Unton-on- 
devem. 




10 


$ ot - 


__ 


salmon with a net of 










unlawful mesh. 








1 




Fishing for trout with- 


Worcester 


'J 


2 


10 6 


._ 


_„ 


out a licence. 














Ditto - 






2 


9 6 


__ 


-_ 


Taking salmon during 
weekly close time. 


] Gloucester 




C 6 
X Impri 


7 0^ 
soned J 


- 


Ditto - 


^ 




2 10 7 1 — 


_ 


Ditto - 






10 7 ' — 


_« 


Catching elvers during 
close tmfie. 


} » 




flOO 070> 
I Imprisoned ! i 


— 


Catching eels in close 
time. 

Catching trout with- 
out licence 


Shrewsbury 




6s. and costs 


— 


— 


Ledbury 




8s. including costs 


— 


— 


Catchin<5 elvers during 


Tewkesbury 




10 


9 


— 


— 


Ditto - 






5 


9 






Catching trout with- 


Llansilin 




10 


9 





_„ 


out licence. 














Using a gaff for takling 

salmon. 
Using net for trput 

without licence. . 
Assaulting water bailiff 


Newtown 


— 


— 


— 


— 


1 


Baschuroh 


1 


14 


1 11 6 


— 


U 



t Net forfeited in one case. 



X On payment of 10s. 



^f " u^'^^'i^^ ""^^ ^"* Tl" annexed to this return. This entry, though placed under the head 
p*r^5"!Tf; *u*%*'*'f![^"?2 r®'®'?. *° P"**« *^"^ putchers. It appears from the " 18th Annual 
Sf SSfii«^i?!?*^***?^ that 248 putU at 2s. W.. 160 putts at U., 6660 putchers at 1^ per 60, and 
16 outriggers at various rates were licensed in 1884. » f j 
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Nature of Offence. 



Name of 

Bench before 

vhich oaa< 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction, 



Costs 

on 

Conviction. 



No. of 

Defendants 

af^alnst whom 

Charce was 

withdrawn. 



Taking trout without 

licence. 
Attempting to take 

trout wlthont a li- 



Taking'fish after sun- 
set. 

Putting lime into the 
river for the purpose 
of killing trout. 

Fishing for trout with- 
out licence. 

Allowing poisonous 
liquid to flow into 
the river so as to 
kill fish. 

Pishing for trout with- 
out a licence. 

Allofwing poisonous 
liquid to flow into 
the Roden so as to 
kill fish. 

Pishing for trout with- 
out licence. 

Catching trout with- 
out licence. 

Using spear for catch- 
ing trout 

Fishing for trout with- 
out licence. 

Pishing for salmon 
dnringt weekly close 
time. 

Pishing for trout with- 
out a licence. 

Aiding and abetting 
ditto. 

Selling trout in close 
time. 

Fishing for trout with- 
out a licence. 

Having a gaff with in- 
tent to take salmon. 



Cleobury 
Mortimer. 
Oswestry 


4 
1 


Dorrington 


6 


Berriew 


2 


Worcester 


2 


Bridgnorth 


2 


Broseley 


1 


Wem 


1 


Worcester 


1 


Llanflftir 


- 


Berriew 


1 


Ludlow 


1 


Thornbury 


8 


Welshpool 


- 


Newtown 


1 


Purslow 


1 


Llaniyim 


1 



£ s. d.\ £ 9, d. 
li. and costs 



10 



14 



l9. and costs 
2 M 

2 
6 



2 
A«. and 



9 4 
oosts 



lOtf. M, including costs 



2ff. 6(i. and costs 
2«.an(l 



5 



costs 
13 



10 10 

15s. including oosts 
22. 10«. and costs 



No. of 
Defen- 
dants 

ac- 
quitted. 



13. — ^The Board decline to answer a question that implies it is not doinf( its 
duty. 

15. — A grating was removed at Abertanat and a new one substituted by the 
Canal Company with the sanction of the Inspector without notice to the 
Board. The Inspector's Assistant has reported that the grating would not 
prevent the passage of smolts, and it is therefore illegal and ineffectual. The 
Board have protested i^^ainst the illegal conduct of the Inspector, but the 
only result is that he still encourages the Company to violate tne law. 



AVON, BRUE, AND PARRET DISTRICT. 

1. — (a.), (J.), (c). Decreased. 

2. — With net, 340 salmon ; by putts and putchers, 260 salmon, 
weighing altogether 7,800 lbs. 

9 : — Public Waters. 



Avo2i, Bbub, 
AND Parrk 



Total 600, 



Name of 
Instrument. 


Number 
licensed. 


Bate at which 
licensed. 


Amount of licence 
duty received. 


Dip net . - - . 

Pitching net 

Patcher - - - . 


88 

16 

1,292 


lOf. 

1/. 

1/. for 09 


£ 9, d, 
19 
16 
IS 




£48 



13. — Much reduced even since last year. 
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Taw AMD 

'rORBIDGE. 



TAW AND TORRIDGE DISTRICT. 

1. — (a.)y (6.), (c). Diminished. 

The season was an exceptionally dry one. There were no freshets throughout 
the summer ; in fact, there was no heavy water until November, lliis will 
principally account for the lessened take of salmon. 

9:— 



Name of 


Number Bate at which 


Amount of licence 


Instrument. 


Ucensed. 


Ucensed. 


duty received. 


Public Waters. 












£ i. d. 


. box. crib, cruive, Ac. 


1 






CZ. 


6 


or drift net - 


9 






U. 


45 


or seine net - 


47 






«. 


285 


i 
1 


286 


Private Waters. 












£ B. d. 


:, box, crib, cruive, Ac. 


4 






67. 


24 


.ndline - - - 


187 






10$. ed. 


98 8 6 




£122 8 6 


First Offence. 




Name of 

Bench before 

which case 

was tried. 


No. of 






No. of 


No. of 




Defen- 


Penalty 


Costs 


Defendants 


Defen- 


ture of OflTenoe. 


dants 


on 


on against whom 






con- 
victed. 


Conviction. 


Conviction., Charge was 
1 withdrawn. 


ac- 
quitted. 








£ *. d. 


£ g. d. 




- 


ig two salmon in 


South Molton 


1 


3 


14 6 


._ 


_ 


ic season. 


CountyBench. 












; unlawful instru- 


^^ 


1 


10 


14 6 


„. 


__ 


at for catching 














non. 














ig two unseason- 


^ 


1 


10 


14 6 


_ 


«_ 


D salmon. 














f fixed engine - 


*« 


1 


5 


14 6 


_ 


_ 


fagafl - 




1 


2 


Oil 6 


_ 


__ 




Bicfeford 


1 


3 


13 6 


.. 


_ 




2 


3 16 


118 


.» 


_ 


easonable salmon. 


CountyBench. 












ig salmon in close 


Barnstaple 


4 


2 12 6 


14 4i 


»» 


_ 


e. 


CountyBench. 












ng in possession 
easonable salmon. 


'» 


1 


2 12 6 


11 


— 


— 


Ig salmon in close 
«. 


». 


1 


10 


10 6 


— 


— 


»• 


1 


10 


7 6 


__ 


__ 


... 


" 


2 


10 


7 


.. 


_ 


■ucting water 
liff. 




S 


10 


7 8 


— 


— 


ng in possession 


•I 


1 


10 


12 


_ 




ieasonable salmon. 















I.— Yes. 



CAMEL DISTRICT. 

—In consequence of the drought during the summer of 1884, many 
on peal were netted in the lower portion of the Camel ; and the bright 
her and small water interfered with the rod and line fishermen. 
—I consider the trout fishing has improved, and that, if the proposed 
iw preventing fishing till 15th March is sanctioned, there wiU be a greater 
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improvement, and much better trout will be caught. Sir W. W, R. Onslow, 
Baronet, of Hengar, placed 1,000 young trout in the upper part of the De Lank 
tributi^, which were reared by \ir. Andrews, of Guildford. 

6. — TTie hatch referred to in last year's answers has been built into the side 
wall of the waterworks leat at Blackpool, and two substantial masonry buttresses 
hare been constructed with thick slate hatches to form the western side of the 
resting pool, formed to enable the fish to pass the weir in two leaps. 

lliese hatches are fitted with screws for lifting, the arrangements have been 
quite successful, and the fish have easily passed to the upper waters. 



Name of 
Instrument. 



Number 
licenBed. 



Rate at which 
lioemied. 



Amount of licence 
duty received. 



Public Waters. 



Draft or seine net - 
Rod and line 




£ 0. d. 
14 
18 



£27 



10: 




12:— 



Nature of Offence. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction. 



Ck)8t8 

on 
Conviction. 



No. of 

Defendants 

against whom 

Charge was 

withdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted 



First Offence. 



Having in possession a 

snatch. 
Taking salmon without 

license. 
Fishing with a net 

within 50 yards of a 

mill dam. 
Ditto - 



Division of 
Trigg. 



£ #. d. 
1 

10 

10 

10 



£ i. d. 

10 6 

9 6 

.1 18 

13 



Third or suBSsauENT Offence. 



Unlawfully 
trout. 



tailing 



Division of 
Trigg. 



5 



9 6 



I3._l believe some illegal fishing has taken place near Camelford, but a 
conviction was obtained on 12th February 1885, and a summons is pending 
for having a spear by the river side. 

15. — A grating has been fixed near Dunmere Bridge, but it has been 
damaged by flood, and there is a suspicion that bags or faggots were purposely 
sent down stream to damage it. 
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FOWEY DISTRICT. 



1 (a.), {b.), (c). Diminished. 

9:— 






Name of 
Instrument. 


Number 
licensed. 


Hate at which 
licensed. 


Amount of licence 




Public Watkh8. 




Draft or seine net - - - 
Hod and line 


12 
26 


2/. 109. 
lOt. 


£ t. d, 
80 
12 10 




£42 10 


10:— 


Bod and line - . - 


•646 


it. 


£ 9. d, 

96 18 



*Of this number SO were issued in 1883, but were not returned by the af^ents until 
this year. 



12:— 



First Offence. 





Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

sftainst whom 

Charge was 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Attempting to take 
trout without licence. 

Takingatrout without 
lioeBoe. 


West Kirrier 
Tywardreath, 


1 
2 


1*. 

109. and 
costs. 


89. 6d. 


- 


2 



Tamab anb 
Pltm. 



TAMAR AND PLYM DISTRICT. 

1. — In the Tavy River the take of sahnon by net was in excess of anything 
known for years, (a.) Decreased. (6.) Decreased, except in Tavy, where the 
take has increased, (c.) Decreased. 

7. — No. But the Paper Mills at Lee Mills on the Yealm aw at work, and 
from which substances poisonous to fish are said to flow into the river at 
times. 

8.--An inspection has been made by Mr. Fryer of the weirs, &c. within the 
district, and a report furnished thereon to the fioard. 

9:— 



Name of 
Instrument. 



Nimiber 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Coracle net < 



Public Waters. 



£ 9. d. 
1 10 





Private Waters. 






Draft or seine net - 
Bod and line 


4 
279 


3Z.109. 
79. 6d. 


£ 9. d, 

14 

104 12 6 




£118 12 6 
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12: — First Offence. 



Nature of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. Of 

Defendants 

against whom 

Charge was 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


illegal taking of sal- 
Ditto - 


Tavistock 
Ditto 


1 
1 


£ t. d. 
6 

10 


£ «. d. 

18 

8 6 




— 



AVON AND ERME DISTRICT. Avon and 

1. — (a.), (5.), (c.) In the Avon and Erme the take has diminished, it having E***** 
been bo dry a season they have not had opportunities of entering both rivers. 

2. — (a.) In the Erme 6 salmon and 964 migratory trout. Q>.) In the Avon,* 
110 sahnon, weighing 1,320 lbs., and 100 migratory trout weighing 100 lbs. 

7. — No. But there has been no abatement in the pollution of the Avon at 
South Brent, and the Erme at Ivybridge, and the (pollutions in both rivers 
remain in the same state as previously reported. 

8. — ^Three samples of water Arom the Erme taken at the different parts of the 
river at Ivybridge have been sent to the Inspector of Fisheries, and analysed 
by Dr. Percy F. Frankland, F.C.S., but owing to some discrepancy in the 
analysis, it has been determined to send him fresh samples to analyse. Notices 
have also been given to millowners on the Erme to keep their mill sluices 
down on Sundays. 

9:— 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Private Waters. 



Baulk, boi, crib, cruive, Ac. 
Draft or seine net • 
Hand net . . - 

Bod and line 



1 


6/. 


4 


61. 


1 


IL 


27 


M. 



£ 8. 

6 

20 

1 

27 







10: 



Bod and line (season) 
Ditto (day) 




£ 8, d. 
27 10 
U 17 



£12 7 



12:— 


First Offence. 








Natiure of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

O>nvict{on. 

£8. d. 
6 

8 

6 


Costs 

on 

Conviction. 

£ 8, d. 
8 

8 

14 8 


No. of 

Defendants 

against whom 

Charge was 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Taking an unseason- 
able salmon. 

Aiding and abetting 
above. 

Unlawfully attempting 
to catch salmon. 

TJnlawlully catching 
salmon. 


Kingsbndge 

Ditto 

Totnes Bench 
Ditto 

Ditto 


1 
1 

1 




1 t 

1 



13. — Yes, it is prevalent in the Avon,'' but not in the Erme. 

* Cannot ascertain what has betm caught by net licensees in the Avon, 
t On payment of costs. 
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Dakt. dart district. 

l.~fa.), (6.)» M' Diminished. 

2. — An exceptional season. No means of forming an estimate. 

In the early part of the season the numbers were taxtlj plentiful up to the 
end of May, but on the dry weather then setting in, which continued up to 
the end of the season and later, no fish entered the river, and the season on 
the whole was a very bad one. 

3. — C^tainly increased. 

The close season beginning in October has, howerer, been the cause of the 
greatest benefit towards the increase. 

The numbers taken in 1884 were much below the average consequent on 
the dry season, with very little water in the river. 

9:— 



Name of 
Instroment. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
dutj received. 



Public Waters. 



Draft or seine net * 




£ 9. d. 

96 



Private Waters. 



Draft or seine net - 
Bod and line (season) 
Ditto (one week) 




£ $. d. 

10 

45 

7 17 6 



£62 17 6 



10:— 



Bod and line (season) 
Ditto (one day) - 




£ #. d. 

d4 
18 12 



£107 12 



12:— 



First Offence. 



Nature of Offsncc. 



Taking trout without 
licence. 



Name of 



No. of 

Bench before! %^?: 
which case 
was tried. 



dants 
con- 
victed. 



Penalty 

on 

Conviction. 



Costs 

on 

Conviction. 



Totnes 



I 



' 15$. 6d. to include costs. 



No. of 

Defendants 

a^instwhom 

Oharcewas 

withdrawn. 



No. of 
Defen- 
dants 
ao> 
quitted. 



13. — Only to a slight extent. 



Teion. TEIGN district. 

1.— (a.) Greatly increased. (6.) Slightly diminished, (c.) Increased. 

2.— (a.) 1,000 salmon, weighing 7.0()0 lbs. (6.) 20 salmon, weighing 160 lbs.; 
300 migratory trout, weighing 450 lbs. Total 610 lbs. 

3. — ^Yes. No record luts been kept of the number taken. 

^' — Notice was served on a person who proposed to wash over some 
poisonous mine soil requiring him to desist. No pollution has taken place 
since the notice. 



Digitized by VjOOQIC 



ON SALMON FISHERIES (ENGLAND AND WALBS). 81 



9:— 



Name of 
Instmment. 



Number 
licensed. 



Rato at which 
licensed. 



Amount of licence 
duty received. 



Public Waters. 



Draft or seine net • 




£ s. d, 
45 10 





Private Waters. 






Bod and line ... 
Ditto ... - 


36 
20 


1^ 


£ 8. d, 
35 
2 




£37 



10: 



Bod and line 




£ 9. d, 

44 7 6 



12:— 


First Offbncb. 








Nature of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

against whom 

Charge was 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Attempting to take * 

aalmon with a small 

mesh net. 
?or taking salmon in 

the annual close 

season. 
Attempting to take 

salmon with a small 

mesh net. 


Teignmouth 


4 
2 
2 


6«. each and costs 
16*.4<l. 

n» each and costs. 

Pleaded guilty. No 
fine, only costs 18#. 


- 


- 



EXE DISTRICT. 

1. — (cl), (&.), (c.) Not increased in number, but fish of a larger size. 

2.— With rod, 260 to 280 salmon, weighing 2,200 lbs. 

6. — No new passes erected, but diagonal baulks placed on five weirs, three of 
which have been washed away. It is thought that these baulks, had they all 
withstood a sudden flood, would have materially assisted fish in their ascent to 
the upper waters. 

7. — No new deleterious substances have gone into the river, but in con- 
sequence of the very low condition of the water for a lonf( period, and its high 
temperature, fish of all descriptions, including salmon, died from the unhealthy 
state of the river, especially about the city of Exeter, the sewage matter of 
which goes into the £xe. 

9 : — Privatb Waters. 



£XE. 



Name of 
Instrament. 


Number 
licensed. 


Bate at which 
licensed. 


Amount of licence 
duty received. 


Draft or seine not • 
Kod and line 


40 
70 


91.10s. 
11. 


£ 9. d. 
140 
70 




£210 
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12:— 



First Offence. 



Nature of Offence. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction, 



Catching flsh in dose 
season. 

Ditto - 

Fishing without a 
licence. 

Ditto - 

Putting poisonous sub- 
stance into the Bxe 
to kiU fish. 



Dnlverton 
Wonford 



Tiverton 



t 8. 

1 



Costs 

on 

Conviction. 



No. of 

Defendants 

against whom 

Charge was 

withdrawn. 



B 9, d. 



lOff. each and costs.* 
H, 10«. and costs.* 

11, IDs. and costs.* 
2 



No, of 
Defen- 
dants 
ao- 
quitted. 



* Although several applications have been made to the clerk of the magistrates of the Wonford 
Division for the above fines, they have not yet been received. 

13. — It cannot be said to be prevalent, but a certain amount took place. 



Otter. OTTER DISTRICT. 

I. — Sabnon have been plentiful in the lower part of the River Otter so far 
as Otterton Weir, three miles from the mouth of the River Otter; salmon can 
proceed no further. 

4. — No sahnon or trout disease has ever appeared in the River Otter, hence 
the river should be open duriuf^ close time ail through the river. The River 
Otter is capable of producing innumerable fry if allowed to be all open during 
close time. Otterton Weir is the only obstacle I know of. 

13. — Yes. The poUce say they would easily stop the same, but no one takes 
any interest, except Lady Rolle, and that part is only six miles from the 
mouth. 



Ax.. AXE DISTRICT. 

I. — (a.) Increased. (&.) Increased, but in less degree, (o.) Generally 
increased. 

2.-30 salmon, weighing 240 lbs. ; migratory trout, 2,960 lbs. Total, 3,200 lbs. 
(&.) 20 mi^tory trout, weighing 70 lbs. 

3. — Believe these fish have decreased in number, but not in consequence of 
the Freshwater Fisheries Act of 1878. 

4. — Quantities of dead salmon were seen lying in different parts of the Axe, 
in the lower part within three miles of the sea, and also in tidal waters, but 
floods carried them off before they could be secured for inspection. 

5. — ^Westwater Weir has been repaired. 

8.— As a new svstem of drainage has been carried out by the Seaton Local 
Board, it is hoped that no sewage from that town or firom the Seaton Railway 
Station will continue to enter the River Axe. 



9:— 



Private Watbrs. 



Kame of 
Instrument. 


Number 
licensed. 

4 

5 


Bate at which 
Uoensed. 

52. 
1^. 


Amount of licence 
duty received. 


Draft or seine net ... 
Bod and line 


£ «. d, 

<0 
6 




£86 
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12:— 



Nature of Offence. 



Name of 

Bench before 

which caae 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

Conviction 



Costs 

on 

ConvictioiL 



No. of 

Defendants 

aninst whom 

Chanfewas 

withdrawn. 



No. of 
Defen- 
dants 
ao> 
quitted. 



First Offence. 



ITnlftwfalljr fishing for 

salmon. 
Ditto - 


Axminster 


1 
1 


£ a, d. 
10 

10 


£ a, d. 

11 

18 


2 


__ 


Sbcond Offence. 


Illegally fishing for 
stUnion in private 
waters. 




1 


3 


ISO 


— 


S 



13. —Yes ; but not to any great extent. 



9:— 



FROME DISTRICT. 
Private Waters. 



Froue. 



Name of Number 
Instrument. licensed. 


Bate at which 
licensed. 


Amount of licence 
duty received. 


Draft or seine net - - - 
Hod and line 


1 
1 


11. 


£ a. d. 
8 
10 




£6 



AVON AND STOUR DISTRICT. 

•* 

I. — (fl.), (6.), (c). Decreased as compared with 1883. 

2,— (a.) With net, 1,294 salmon, {b.) With rod, 221. Total 1,615. 

4. — It has appeared lately only (21 st January 1885) in the River Stour. 
23 dead salmon having the fungus disease were taken Arom the River Stour in 
January 1885. 

9:— 



Avon axd 
Stour. 



Name of 
Instrument. 


Number 
licensed. 


Rate at which 
licensed. 


Amount of licence 
duty received. 


Public Waters. 


Draft or seine net - 


M 


«. 


£ a. d. 
78 




Private Waters. 




Draft or seine net - 

Pishing weir ... 

Rod and hue ... 


7 
2 
83 


6^ and 12^. 
1/. 


£ a, d. 
21 
17 
8S 




£121 



13. — It is believed in the upper districts. 

15. — ^A new grating was placed in Sopley Mill Head Race. It is effective. 
A gratinpr is being placed in the Ringwood Mill Tail Race at a place called the 
Hampshire Hatches. 
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OUSK. 



ROTUBH. 



3.— .Increased. 
9:— 


ous 


E (SUSSEX) DISTRICT. 
Public Waters. 




Name of 
Instrument. 


Number 
Ucensed. 


Bate at which 
Ucensed. 


Amount of licence 


Haaf or heave net 


- 


1 


- 


£ «. d. 

2 6 


1. — Stationary. 


ROTHER DISTRICT. 





Stoub. 



STOUR (KENT) DISTRICT. 

1, 2. — ^The cultivation of salmon and migratory trout n this river has been 
abandoned for many years. 

3. — ^There is a fine stock of trout in the preserved part of the river, and the 
fish are now (1st January 1885) very busy in the spawning beds. There is 
no positive record of the number of trout taken, but sport has been good 
dunng the past season. 

13. — Poaching is rendered somewhat difficult in the preserved portion of the 
river. 



Trbnt. 



l.-(a.), (6.), (c). 
2.— (a.) 2,70r 



TRENT DISTRICT. 

Increased. 
700 salmon, weighing 27>0001bs.; (&.), say 450 salmon, weighing 



2.. 
5,400 lbs. 

3. — Yp^. It is believed in a great measure to be the result of artificial 
propagation. Not so many were taken as in previous years, owing to the low 
state of the rivers in the season. It is presumed that, owing to the same 
reason, more have been taken illegally. 

5. — No. The boards on the top of the weir at Tutbury, used to back up 
the water, were removed whilst the salmon were ascending. 

7. — Yes. One factory on the Ecclesboume, a tributary of the Derwent. 

8. — Pressure as far as practicable has been put upon parties offending, but 
with little result. 

The need for removing the nuisance of the sewage from the Burton 
Breweries has been made more apparent than ever this year owing to the great 
drought. 

9:— 



Name of 
Instrument. 


Number 
licensed. 


Bate at which 
licensed. 


Amount of licence 


Private Waters. 


Draft or seine net - 
Stand net - 
Rod and line 


18 
10 
213 


6^. 
1^. 
100. 


£ 8. d. 
66 10 
10 
106 10 




£18110 


10:^ 


Rod and line 

Net 


8,431 
80 


1«. 

68. 


£ *. d. 
171 11 
20 




£101 11 
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12:— 



Fprst Offence. 





Name of 

Bench before 

which case 

was tried. 


No. of 






No. of 


No. of 




Defen- 


Penalty 


Costs 


Defendants 


Defen- 


Nature of OflPence. 


dants 


on 


on 


against whom 
Charge was 


dants 




con- 


Conviction. 


Conviction. 


ac- 




victed. 


1 


withdrawn. 


quitted. 


Taking tnmt in the 


Leek 


1 


58. and costs. 






ckeetixne. 












Ditto - 




1 


U. and costs. 


— 


2 


Ditto 


Bakewell 


1 


11. and oosts. 


— . 




Having unseasonable 


Leicester 


1 


9s. 6d. including costs. 


— 


— 


salmon in possession. 












Ditto - • 


Lou^- 


3 


6t. each and costs. 


.^ 


2 


Fishing for tront with- 


borough. 
Uttox^ 


_ 




_ 


3 


out a licence. 












Fishing for freshwater 
flshui close time. 


Derby 


1 


12. 11«. and costs. 


— 


— 


Fishing for trout with- 


Lough- 


2 


2L 168. 9d. each and 


— 


— 


out a licence. 


borough. 
Nottingham 




11. 48. Zd. costs. 






Enoslng freshwater 
fuh for sale during 


2 


10s. each including 
costs. 


— 


— 


the close time. 












Taking trout illegally. 


Chapel-en-Ie- 
Frith. 


1 


61. and costs. 


— 


— 


Fishing for salmon 


Newark 


1 


12. and costs. 


. 


. 


without a licence. 












Fishing for freshwater 
flshhi the close time. 


Nottingham 


1 


28. 6d. and costs. 


mmm 


_, 












Taking trout without a 

licence. 
Attonpting to take 


Ashbome 


1 


U. and costs. 


— 


— 


Southwdl 


1 


H. including costs. 





1 


freshwater fish in 












the close time. 












Night netting contrary 

to byelaw. 
Attempting to take 

troat without a 


Buxton 


1 


11. and costs. 


— 


— 


Belper 


1 


11. and costs. 


- 


- 


Uoence. 












Nightnettmg - 


Derby 


* 


2/. each and oosts. 


— 


— 



13. — :Yes, illegal fishing is carried on to a large extent, although by the 
acUon of this Board it has been lessened considerably. 



YORKSHIRE DISTRICT. YoRKSHutB. 

1. — (c.) Greatly diminished. 

2. — {a.) 3,237 salmon, weighing 38,145 lbs., and 794 migratory trout, 
weighing 3,601 lbs. Total 4,031, weighing 41,646 lbs. 

4. — There has been slight indication of the ** salmon disease," but the Board 
has not any reliable information. 

6. — One has been erected at Addingham on the River Wharfe. It is 
believed to be successful, as trout paas up it. 

9:— 

Public Waters. 



Name of 
instrument. 


Niunber 
licensed. 


Bate at which 
licensed. 


Amount of licence 
duty received. 


Draft or seine net - 
Ditto - - . . 
Ditto . . - - 
Ditto ... - 

Bow net - - - . 


4 
2 
' 2 
1 
2 


21. 108. 

«.10*. 

».16f. 

11. 


£ 8. d. 

10 

10 

7 

S15 

2 




£82 16 
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ElK. 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Private Waters. 



Draft or seine net 

Ditto 
L%ve net 

Ditto 
Rod and line 




£ 


8, 


d. 


28 








185 








70 








44 








17 








£844 









10:— 








Draft net . - - - 
Night line - . - - 


8 
1 


11, 1S8. 4d. 
11, 


e 9. d. 

IS 6 8 
10 




£14 6 8 



11.— (a.) Oneat2Z. 



12:- 


First Offence. 






, 






Name of 

Bcoich before 

which case 

was tried. 


No. of 








No. of 


No. of 




DefBp. 


Penalty 


Gostfl 




Defendants 


Defen- 


Nature of Ofifenoo. 


dants 


on 


on 




against whom 
Charge was 
withdrawn. 


dants 




con- 
victed. 


Conviction. 


Conviction. 


ac- 
quitted. 








£ 9. d. 


£«. 


d. 






Using a net without a 


Goole 


— 








1 


— 


lioenoe. 
















Ditto . 


Wetherby 


1 


10 


— 




"~" 


— 


Fishing during weekly 


Selby 


— 


10 


Oil 







— 


close season. 




4 












Ditto - 


Goole 


8 


2 


9 


0- 


— 


— 


Ditto - 




2 


H 


9 





— 


— 


Ditto - 


,, 


1 


6 


9 





— 


— 


Ditto 


t« 


1 


Two months 
imprison- 
ment. 






~ 


■" 


Snatching trout 


Pickering 


— 


— 


— 




— 


6 


Ditto - 


^^ 


2 


10 


10 


6 






Plshiog during weekly 


Goole 


1 


2 


7 





— 


— 


close season. 
















Ditto - 


^j 


1 


4 


1 





— 


— 


Using Illegal instru- 


>» 


1 


10 


12 





— 


— 


ments. 
















Fishing during weekly 


w 


— 


— 


— 




— 


1 


close season. 
















Using unlawful instru- 


Snaith 


1 


6 6 


14 


6 


— 


— . 


ments. 
















Fishing during weekly 


Howden 


1 


10 


9 





— 


— 


close season. 
















Ditto . 


Snaith 


~~ 


"~ 


~~ 




~~ 


1 



13. — ^There is more or kss in the higher tributaries and the remoter moun- 
tain streams. 



ESK (YORKSHIRE) DISTRICT. 

I. — (a.) Increased. (&.) Diminished, (c.) Increased* 
2.— (a.) 6,833 sahnon. (6.) 10? sabnon. 
» but to a very trifling extent. 



9:— 





Public Waters. 




Name of 
Instrument. 


Number 
hcensed. 


Bate at which 
lioensed. 


Amount of licence 
duty received. 


Hang or drift net - 


22 


it. 10«. 


£ 9. d. 

66 
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Private Waters. 



Name of 
Instnunent. 


Number 
licensed. 


Sate at which 
Ucensed. 


Amount of licence 
duty received. 


Draft or seine net - 
Rodandline 

Ditto .... 

Ditto .... 


2 
42 
18 

5 


21. 

10#. 

5#. 

2t,6d. 


£ 9, d. 
4 
21 
4 10 
12 6 




£ao 2 6 



12:— 



First Offence. 



Nature of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Fonalty 

on 

Conviction. 


CkMts 

on 

Conviction. 


No. of 

Defendants 

aininstwhom 

Charffewas 

withdrawn. 


No. of 
Defen- 
dants 
ac- 
quitted. 


Takini; salmon in dote 
time. 

Ditto - 


Division of 

Whitby 

Strand: 

*» 


1 
2 


£ 8. d, 
14 

8 


£ 8, d. 
16 

10 


1 


" - 



TEES DISTRICT. 

1. — (a.) Increased. (5.) Decreased, (c.) Increased. 
9:— 



Tees. 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Public Waters. 



Hansr or drift net - - - 
Ditto - . . - 
Ditto .... 
Ditto .... 
Ditto .... 
Ditto .... 


26 
1 
8 
6 
5 

U 


51. 
5;. 10*. 

6^. 
62.10«. 

11. 
11, 10*. 


£ 8. d. 
180 
6 10 
18 
32 10 
850 
8110 




£308 10 



Private Waters. 



Hanff or drift net • 
Rod aiid line 




£ 8. d. 

OS 
92 10 



£187 10' 



12:— 



First Offence. 



Nature of Offence. 


Name of 

Bench before 

which esse 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


No. of 

Defendants 

against whom 

Charge was 

withdrawn. 


No. of 
Defen- 
dants 

quitted. 


Killing salmon in close 

time. 
Fishing without licence 
KUling salmon with 

illegal instrument. 
Ditto - 


GretoBrijdge 


1 

1 
1 

1 


£ 8. d. 

7 

8 
2 

2 


£ 8. d, 
7 6 

7 6 
8 6 


- 


- 



16152. 



L j_ 
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Nature of Ofleooe. 



KiHing salmon in close 

time. 
Ditto - 



Ditto - 

Fishing without licence 

Killing salm(m in close 
time. 

BeftisiDg to allow boat 
to be searched. 



Name of 

Bench before 

which case 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Greta Bridge 
>* 

Darlington 
»t 

Stockton 



Penalty 

on 

Conrictioo. 



Costs 

on 

Oonviotion. 



No. of 

Defendants 

sgainst whom 

Charge was 

withdrawn. 



£ 8. d. 

16 



£ 8, 
17 



6^ each, and 10«. each 
for every fish (28 in 
number). 
10 1 - ^ 

2s. 6d., and lOs. for the 
fUh. 

il„ and 1*. for every 
fish (four in number }» 
and IL St. lOd. costs. 
8 I 012 



No. of 
Defen- 
dants 

ac- 
quitted 



WSAR. 



WEAR DISTRICT. 



9:^ 



Nameof -, 


Number 
licensed. 


Bateatwhidi 
Ucensed. 


Amount of licence 
duty received. 




Public Watbbs. 




Draft or seine net - 


7 


62. 


£ «. d, 
S6 


Private WATSRa. 




Bodandline 


77 


6#. 


£ 8, d. 
19 6 


10:— 


BodandUne 


1,442 


1*. 


£ 8, d. 
72 2 



12:— 



First Opfbnck. 







No. of 






No. of 


Naof 


Nature of Offence. 


Nameof 

Bench before 

which case 

was tried. 


Defen- 
dants 
con- 


Penalty 

on 

Conviction. 


Costs 

on 

Conviction. 


asainstwhom 
Charffewas 


Defen- 
dants 
ac- 




victed. 






withdrawn. 


quitted. 








£ 8. d. 


£ 8. d. 






Fishing with a fixed 


South Shields 


8 


2 10 




— 


— 


Gat<£ng salmon in a 


Bishop 


4 


111 


9 


^ 


^ 


n^raoe. 


Auckland. 












Attempting to kiU sal- 
mon bathe taUraoe 


M 


1 


10 


8 


* 


** 


of a mill. 














Ditto . - - 


M 


1 


10 


8 


-• 


-" 


Ditto - 




1 


6 


8 


— 


•• 


Fishing without a li- 


Durham 


1 


6 


8 


— 


•^ 


oence. 















13.— Only to a limited extent. 
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TYNE DISTRICT. 

l.->(a.), (h), (c) Decreased. Salmon decreased from 32,566 in 1883 to 
21,286 in 1884. Migratory trout decreased from 18,887 in 1883 to 13,140 
in 1884. 



T»K«. 



Salmon. 


Trout (migratory). 


Total. 


No. 


Ibg. 


No. 


lb*. j No. 


lbs. 


(a) 80,998 
(ft) 2»« 


4016 


1S346 
804 


38388 

838 


83^38 

688 


838,486 
44)06 


8i;286 


898.004 


13.140 


89,420 


84,480 


337,484 



3. — Cannot gire anj idea whether they have increased or diminished since 
the Fresh Wat^ Fisheries Act came into operation in this district. This dry 
setson by dnrinjy^ up the small runners has dBStroyed all the young fish. 

4. — Tne C5hainnan of this Board states : ** I observed several cases of salmon 
** disease, and several were reported to me, after the dry weather set in 
" (March 16). I am inclined to think all the ' spring run ' of fish died 
" after the 6Ui April, and few, or no fish came up the river above tide-way for 
" any distance till October. No disease was seen in late run fish." 

7. — There have been no new mines or factories opened in this district in 
1^, but a great quantity of poisonous substances still continues to flow into 
the river from the tar and cnemical factories, and owing to the very small 
icour in the river for want of water many pollutions, which in a normal state 
9tibe river were comparatively harmless, have this year been destructive. A 
mmiber of dead salmon have been found by the water bailifPs in the tideway 
vhere the pollutions exist. 

8. — No steps have been taken. The present anti-pollution Act is unwork- 
able. Remonstrances have been made without efiect, except in the case of 
the Newcastle and Gateshead Gas Company, and the Tar Iroducts Company 
It Bedheugh, both of whom stopped causes of pollution at the Chairman's 



Name of 
Instrument. 


Number 
licensed. 


Bate at which 
licensed. 


Amount of licence 
dutiy recelTed. 


Public Waters. 


Drift or lehM net • 


107 


5{. for 600 yards 
and 6<;. per yard 
above 600. 


£ 9. d 
635 8 


Private Waters. 


Wt or seine net - 

BodandUne 

Ditto - - . - 
Ditto - - . . - 


63 
138 
185 

86 


10*. 
U.6d. 


£ 9, d, 

863 
136 
68 10 
13 10 




£474 18 


10:— 


Bodaadlme(M8flon) - 
Ditto (month) 


681 
4014 


8s.6<f. 


£ 9. d. 

108 18 6 

80 14 




£188 6 6 



a 2 
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II. — (a.) Nineteen at various rates, realizing 6U. lOs.Od, 
Total 63Z. 10«. Od. 
12:— 



(h,) One at 2/. 



Nature of Otfence. 



Name of 

Bench before 

which oaae 

was tried. 



No. of 
Defen- 
dants 
con- 
victed. 



Penalty 

on 

ConTiotion. 



Costs 

on 

Conriotion. 



Naof 

Defendants 

aodnBtwhom 

Charffe was 

withdrawn. 



No. of 
Defen- 
dants 

ac- 
quitted. 





First Offence. 














£ s,<L 


£ s. d. 






Killing a salmon with- 


Bellingbam 


1 


10 


12 6 


_ 


_ 


out a licence. 


I 












Attempting to kill sal- 
mon with a gafT. 


" 


1 


10 


10 


— 


— 


Killing salmon in an- 
nual close time. 


*• 


1 


10 


16 3 


_„ 


__ 














Killing trout in dose 

time. 
In possession of salmon 


Haltwhistle > 


1 


6 


110 


— 


— 


" 


1 


10 


14 6 


— 


— 


roe. 
In possession of un- 


Bellingham 


1 


1 10 


1 10 6 


1 


^ 


seasonable sahnon. 














Attempting to kill sal- 
mon in Close time. 


,j 





— 


— 





2 














Fishing without licence 


Hexham 


1 


10 


18 


.^ 





Ditto - 


„ 


1 


10 


16 8 


_ 


_ 


Ditto - 


Bellingham 


3 


2 2 


17 10 


_ 


_- 


Killing salmon smelts- 










_ 


1 


Fishing in playground 


gouth Shields 


1 


10 


6 


_«. 




Ditto - 


J, 


1 


010 


6 


_ 


._. 


Ditto - 


^j 


1 


10 


6 


__ 


__ 


Ditto - 


„ 


1 


2 1 6 


6 6 


_ 


_ 


Ditto - 


^ 


1 


4 





_ 


«« 


Ditto - 


^ 


1 


15 


6 


_ 


_ 


Ditto - 


^, 


1 


6 


6 4 





_ 


Ditto - 


^ 


3 


4 9 


6 


._ 


2 


Fishing in weekly close 

Fis'^ngwithanUlegal 

net. 
Fishing without a 

licenoe. 

Ditto - 


w 


1 


2 10 


7 9 


— 




„ 


2 


10 


019 3 


— 


— 


Hexham 


2 


2 6 


14 


-. 


— 


Moot Hall 


1 


6 


17 10 


_ 


s 


Ditto - 


Haltwhistle 


2 


10 


16 8 


__ 




Ditto - 


Tynemouth 








8 





Fishing with a fixed 




1 


10 


19 




1 


engine. 
Ditto - 














^^ 


_ 


2 


14 10 


__ 


_ 


Ditto - 


^ 


-. 


10 


14 10 


__ 


.«. 


Ditto - 


M 


— 


10 


14 10 


«_ 


.^ 


Ditto - 




2 


10 


17 6 


_ 


__ 


Pishing in annual close 
time. 


" 


S 


10 


17 2 


" 


~ 



Second Offence. 



Pishing m playground 


South Shields 




2 9 


6 




_ 


Ditto - 


^ 




2 9 


7 9 


_ 


«_ 


Ditto - 


^ 




9 6 


6 4 


^ 


_ 


Ditto - 


^ 




2 10 


6 4 


_ 


_ 


Ditto - 


^, 




2 10 


7 




_ 


Ditto - 


^ 




10 


7 


. 


__ 


Fishing without a 


^ 




10 


7 9 


, 




licence. 














Ditto - 


Bellingham 


— 


— 


— 


— 


1 



Third or SuBSEauENT Offence. 



Fishing m playground 

Ditto - - - 

Ditto - 

Ditto - 

Ditto - 
Aidin^^ and abetting in 

fishinfi^ in playground 
Fishing m weekly close 

time. 
Fishing without a 

licence. 



South Shields 



4 10 
4 10 

4 10 
2 10 
1 

5 



2 10 
10 



1 19 



7 « 
7 9 
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13. — ^A great amount of illegal fishing takes place in the playground yearly. 
29 persona have been detected by the water bailiffs fishing m the playground 
during the present year, against 21 in 1883, and 17 in 1882. Those persons 
principally reside in South Shields, and are noted salmon poachers. The law 
IS quite inadequate to meet this class of poaching, and is most unfair to the 
honest fishermen who observe the law. 



COQUET DISTRICT. Coquet. 

1. — (a.), (b.), (c). The number has decreased as compared with last year. 
11:— 



Name of 
Instrument. 



Number 
licensed. 



Bate at which 
licensed. 



Amount of licence 
duty received. 



Public Waters. 



Draft or seine net - 



M 



£ 8. d. 
136 



Private Watbrb. 



Baulk, box, crib, emive, Ac 
Draft or sebe net - 

Bitto 
Bod and line 



1 
84 



883 





£ s. d. 


w. 


18 


It. 


84 


41. 


8 


U. 


95 16 




£149 15 



12: 



First Offence. 



Nature of Offence. 


Name of 

Bench before 

which case 

was tried. 


No. of 
Defen- 
dants 
con- 
victed. 


Penalty 

on 

Conviction. 


Costs 

OU 

Conviction. 


No. of 

Defendants 

against whom 

Charge was 

withdrawn. 


No. of 

Defen- 

dants 

sc- 

quitted. 


Having in possession 

Ditto - 

Killing young of sahnon 

Fishing with salmon 

roe. 
Using a Axed engine - 
Not keeping sluices 

shut. 
Fishing during close 

season. 
Disturbing sahnon on 

spawning bed. 
Using a gafi 
Fishing during dose 

season. 
Ditto . 

unclean salmon. 


Alnwick 

» 

Morpeth 
Bothbury 

Alnwick 

Bothbury 


1 

1 
I 
1 

1 
1 

4 

1 

1 

1 
1 


£ s. d. 
8 6 

15 

10 

1 U 

6 6 
5 

5 

2 <T 

1 19 6 
1 17 

too 


£ 9. d. 
14 

14 
13 
including 
costs. 
13 6 
13 

each includ- 
ing costs. 
11 6 

9 G 

18 
10 6 


2 


1 
1 
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Nature of Offence. 



Nameuf 

Bench before 

which case 

was tried. 



No. of 
Defen- 
diints 
con- 
victed. 



Penalty 

on 
Conviction. 



Ck>stB 

on 

Conviction. 



No. of 

Defendants 

against whom 

Chance was 

withdrawn. 



No. of 
Defen- 
dants 
ac- 
quitted 



Second Opfencb. 



Fishing during close Alnwick 



3 IS 



Third or Subsequent Offence. 



Having in possessio 
unclean salmon. 



Alnwick 



4 6 



U 



13— Yea. 
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Eden. 
Derwent. 
Kent. 
Seiont. 
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J 
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Powey. 

ATon and Erme. 

Dart. 

Teign. 

Trent. 

Yorkshire. 
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Tablb No. til — Summaby- of the Estimated Number of Salmon 
Fishermen employed, and of the Actual Amount mised in Licence 
Duties on Instruments used for the Cai»tuuk of Salmon in the 
Fishery Districts of England and Wales in the Years 1867-84. 





Number of 


Total 
Men* 


Revenue from 




Tear. 


Net 

Firfier- 

men. 


Bod 
Fisher- 
men. 


General 
Licences. 


NeU. 


Bodfl. 


^3 


Total 
ReTenoe. 


1867 


3,029 


2,850 


89 


5,879 


3,851 


& 
1,816 


430 


£ 
6,097 


1868 


8,913 


2,076 


29 


5,919 


4,921 


1,593 


530 


6,844 


1869 


3,088 


2,030 


24 


5,118 


4,826 


1,420 


320 


6,566 


1870 


2.977 


1,616 


23 


4,598 


4,757 


1,240 


269 


6,266 


1871 


3,383 


2,054 


26 


5,437 


5,370 


1,469 


807 


7,146 


1872 


2,907 


2,810 


24 


5,217 


4,552 


1,589 


812 


6;458 


1878 


2,990 


2,579 


20 


5.348 


4,650 


2,031 


143 


6,824 


1874 


8,045 


2,779 


27 


1 5,824 


4,974 


2,196 


211 


7,381 


1875 


2,970 


2,605 


24 


, 5,575 


4,715 


2,086 


202 


7,003 


1876 


3,214 


2,426 


21 


1 5,640 


4,918 


1,854 


176 


6,948 


1877 


3,819 


2,712 


23 


6,031 


5.160 


2,086 


169 


7,365 


1878 


8,589 


8,025 


24 


6,564 


5,892 


2,069 


169 


7,730 


1879 


3,099 


8,317 


27 


6,416 


4,786 


2,270 


170 


7,176 


1880 


8,280 


8,884 


26 


6.964 


5,262 


2,482 


190 


7,934 


1881 


8,054 


8,795 


27 


; 6,849 


4,777 


2,480 


205 


7,412 


1882 


8,390 


4,878 


84 


1 8,263 


5,488 


2,958 


289 


8,680 


1883 


8,410 


4,889 


40 


[ 8,249 


5,668 


3,069 


250 


8,987 


1884 


8,885 


4,571 


43 


8,456 


6,287 


2,976 


252 


9,515 



• Exoluflive of men employed by holders of ''general lioenoes." 



Table No. IV. — Summary of the Number of Trout Licences and of 
the Amount raised in Licence Duties on Instruments for the 
Capture of Trout in the Years 1879-84. 





Number of 


Revenue firom | 




Year. 


Trout Kod8 
liceni»ed. 


Other In- 
struments 
licensed. 


Rods. 


Other Instruments. 


General 
Licences. 


Toul 
Revenue. 


1879 
1890 
1881 
18f2 
1883 
1884 


9,103 
13,942 
17,520 
22,755 
21,808 
23,480 


99 
185 
285 
873 
887 
408 


£ 
674 
1,281 
1,546 
1,994 
1,919 
1,985 


£ 

45 
114 
143 
150 
157 
176 


£ 

2 

2 

\ 

2 


£ 

719 
1,395 
1,691 
2,149 
2,080 
2,163 
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APPENDICES TO TWENTY-FOURTH ANNUAL EBPOBT 



Dr. 



APPENDIX VI. — Revenue and Expenditure. 

Tablk No. I. — Abstract of Accounts of various Boards 



' 




1 


2 




3 


4 


5 


6 


7 


8 






District. 


To 

Revenue 

from 

Sale of 

Licences. 


To 
Endorse- 
ments on 
Licences. 


To Con- 
tributions 
from 
Fishery 
Associa- 
tion, 
including 
sale of 


To 
Penalties 

on 
Convic- 
tions. 


To 
Voluntary 
Subscrip- 
tions. 


To 

Interest 

of Stock 

or Rent of 

Real 
Property. 


To 
Minoella- 

neous 
Receipts. 


Total 
Receipts. 














Tickets 
for Trout. 














1 


Eden - 


£ «. d. 

904 6 6 


6 


d. 
6 


£ 9. d. 

52 3 9 


£ $.d. 
87 6 


£ $.d. 


£ M.d. 

9 17 6 


£ 9,d, 


£ #. d. 

1,008 8 9 


1 


2 


Derwent 


816 16 8 


2 


6 


— 


43 13 


— 


2 18 11 


10 6 


863 16 7 


8 


8 


West Cumberland 


213 2 6 


1 4 





71 16 6 


2 6 


110 


8 9 9 


8 10 


201 6 


8 


4 


Kent - 


392 9 2 


— 




— 


3 19 10 


— 


*40 


5 10 8 


44119 8 


4 


5 


Lune - 


390 15 


1 15 





— 


11 6 


— 


2 19 7 


— 


406 14 7 


6 


6 


Ribble - 


427 10 


2 9 


6 


— 


17 


— 


2 2 6 


— 


499 111 


6 


7 


Dee - - - 


684 15 


— 




— 


9 


— 


S 111 


4 18 11 


COl 16 10 


7 


8 


Clwyd and Blwy 


96 10 


— 




52 


17 2 6 


26 18 


— 


8 5 


192.18 11 


8 


9 


Conway 


63 17 


— 




— 


22 10 


— 


— 


— 


76 7 


9 


10 


Seiont - 


176 11 


-- 




— 


4 16 6 


43 16 


2 9 6 


— 


227 18 


10 


11 


Dwyfach 


28 18 


— 




87 12 


5 


12 11 


— 


— 


79 1 


11 


12 


Dovey - 


208 6 


17 





— 


— 


— 


— 


— 


200 2 


12 


IS 


Ayrou - - 


46 3 


— 




9 


6 15 


2 2 


— 


10 2 


64 2 


13 


14 


Teify - 


324 16 


4 12 





— 


21 13 


— 


— 


— 


861 1 


14 


16 


Cleddy - 


43 2 6 


16 


6 


~ 


2 2 


— 


— 


68 5 11« 


114 6 11 


15 


16 


Towy - 


664 16 6 


6 6 


6 


— 


40 8 4 


— 


4 10 


— 


714 16 4 


16 


17 


Ogmore 


20 13 6 


— 




35 14 


— 


— 


— 


— 


56 7 6 


17 


18 


Taff and Ely - 


20 19 6 


— 




65 


— 


— 


— 


— 


76 19 6 


18 


19 


Rhymney 


8 14 


— 




— 


lis 


20 


— 


— 


80 7 


10 


20 


UskandEbbw 


405 8 


3 





302 10 3 


83 8 10 


176 13 


6 


M 6 6 


1,107 18 7 


80 


21 


Wye - 


408 10 


8 10 


6 


— 


15 


8 


— 


— 


525 6 


21 


22 


Severn - 


1,058 4 6 


9 19 





— 


34 7 4 


— 


7 10 


2 6 


1.106 3 4 


22 


23 


ATon3rue,and Parret 


48 


— 




— 


— 


— 


— 


— 


48 


88 


24 


Taw and Toitidge - 


408 3 6 


— 




— 


36 4 


— 


— 


2 10 


446 8 6 


84 


20 


Camel - 


64 6 





6 


6 2 6 


3 8 


— . 


— 


— 


78 16 . 


86 


26 


Fowey - 


139 8 


110 





— 


4 11 6 


— 


— 


8 14 


149 3 6 


26 


27 


Tamar and Plym 


120 2 6 


— 




— 


6 


— 


— 


— 


120 8 6 


87 


28 


Avon and Erme 


96 7 


11 





— 


13 


— 


— 


— 


108 18 


88 


29 


Dart - 


266 9 6 


— 




— 


— 


6 17 


— 


4 12 


276 18 6 


89 


80 


Teign - 


126 17 6 


6 





20 3 2 


6 


— 


— 


18 8 


162 19 11 


80 


81 


Bxe - - - 


210 10 


— 




— 


013 9 


6 


— 


— 


816 8 9 


81 


32 


Otter - 


— 


.— 




— 


— 


— 


— 


— 


— 


82 • 


83 


Axe - - - 


26 


— 




— 


10 




— 


IS 6 


26 12 6 


88 


34 


Frome - 


6 


— 




— 


— 




— 


— 


6 


84 


35 


Avon and Stour 


199 6 


17 


6 


— 


— 


~ 


— 


— 


199 17 6 


86 


36 


Ouse (Sussex) ' 


2 5 


— 




— 


— 


— 


— 


— 


8 6 


86 


87 


Rother - 


— 


— 




20 


— 


— 


— 


— 


20 


87 


38 


Stour (Kent)7 - 


~ 


— 




— 


— 


— 


— 


— 


— 


88 


39 


Trent - - - 


373 1 


15 





— 


10 10 9 


25 19 


— 


6 


410 10 9 


89 


40 


Yorkshire 


893 1 8 


4 7 





— 


54 


110 


— 


6 


468 16 5 


^ 


41 


Esk (Yorkshire) 


85 2 6 





6 


80 


4 4 


— 


— 


— 


119 7 


41 


42 


Teea 


491 


1 


C 1 — 


— 


— 


2 8 9 


88 3 6 


676 18 9 


48 


43 


Wear 


126 7 


— 


— 


16 11 6 


— 


15 


1 10 


144 8 6 


48 


44 


Tyne - 


U95 16 6 


3 


6 


— 


22 8 6 


— 


— 


12 8 


1,280 11 6 


44 


45 


Coquet - 

Total - 


285 15 


1 
44 8 



6 


— 


12 10 


~ • 


- 


5 


896 U 


45 


ll,C30 5 


692 U 1 


503 6 1 


327 18 


87 18 4 


284 12 8 


18.670 19 8 





1 Liduding clothing and allowances. * Rent of fisheries. * Including rent of fisheries, SM, 

* Including interest on mortf^e and repayment of part principal, 181^. 18«. Od. 
' The expense of preserving the nver is borne by a private fishing society. 
« Including 13f. 7#. 9d. received from 0. Matthias, Esq., acting clerk from time of resignation of late clerk to appointment ot 
present clerk, and 541. 18«. 8d. received from late clerk, being a composition of lOx. in the pound on the amount due to the Board 
taken in f^U discharge. 



N.B.— These accounts have been generally rendered for the year ended December 81st, 18S4; hut in a few coses, where it wa^ 
twelve months for which the accounts of the Board have been audited. 

The receipts in column 1 ought to correspond with the receipts firom licences given in Apnendix No. V., Tables L and II; 
In the accounts of the Cleddy, Fowey, and Exe Boards, however, tney do not do so exactly. In tne caae of the (^eddy, the clerk 
given in the returns at p. 67, being for salmon 64Z. I69. Od., and for trout 87/. Ss. M, For further explanation see note * above. In thd 
accounted for by the agents till 1884. In the case of the Exe 6/. lOf . for licences issued remained unpaid when the accounts wer^ 
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Cr. 





9 


10 


11 


vt , 


13 


14 


16 


16 


17 


18 ■ 


19 




\ 
1 


By 

Sahuics 

for 

Kanase- 

ment. 


By 
Wages for 
Superinten- 
dents and 
Water 
Bailiffs. 


By By Corn- 
Travel- mission 
ling Ex- nn Sale of 
penses. Licences. 


Cosfof 
Prosecu- 
tions. 


By 

ELewards 

on 
Convic- 
tions. 


By 
Costs of 
Election. 


By Con- 
struction 
of Fish 
Passes 
and 
other 
Works. 


fMntinp, 

PostaKC. 

and 

Advertise- 
ments. 


By 

Miscella- 
neous 

Expendi- 
ture. 


Total 
Expendi- 
ture. 




1 


75 12 


& «. d. 

785 6 9 


£ «. d. 

»97 4 11 


£ «. d. 

4 7 


£ «. d. 
10 16 6 


. \7a. 


£ #. d, 
8 IG 8 


£ 8, d. 


£#. d. 

20 14 7 


£ #. d. 

10 


£ t. d. 
953 18 5 


1 


» - 


202 1 


8 18 8 


3 18 


18 2 


10 


— 


1 10 


17 14 4 


4 14 10 


322 7 6 


s 


3 


le s 


175 15 


— 


— 


4 8 6 


— 


— 


27 19 5 


7 17 10 


36 2 


267 7 2 


! 


4 


25 


822 15 lU 


16 2 


14 2 7 


81 10 


— 


— 


1 12 


510 14 8 


72 8 2 


628 16 m 


i 


\ 


65 


192 17 


18 9 


— 


26 6 


8 6 


1 18 6 


15 6 


9 8 8 


4 5 5 


821 6 11 


i 


t 


SO 


284 12 


21 18 3* 


7 7 6 


2 19 6 


2 


12 


6 16 9 


19 10 3 


4 19 8 


400 10 9\ 




7 


96 8 


351 6 


27 15 11 


16 4 


87 16 


3 15 




157 2 


9 10 2 


«80 1 5 


719 1 


: 


S 


5 5 


124 7 


7 16 10 


6 17 


29 16 2 


8 18 9 




— 


3 9 2 


4 6 7 


190 16 6 


( 


» 


SO 


45 18 


1 13 


— 


4 12 6 


10 19 6 


— 


— 


19 




84 12 


1 


10 15 


145 18 6 


6 13 8 


10 6 6 


54 8 9 


110 


— 


31 4 1 


4 13 8 


7 8 2 


276 12 11 


i( 


11 ; 10 


78 2 6 


17 


— 


— 


10 


— 


— 


1 9 6 


16 


97 5 


11 


1! 


20 


166 9 6 


— 


1 16 8 


17 12 10 


— ^ 


— 


— 


3 16 


— 


209 2 


15 


13 


— 


44 18 6 


~- 


7 6 


8 


— ' 


— 


— 


4 10 


5 5 


58 1 


1! 


14 


S5 


228 1 6 


14 10 


11 2 4 


1 10 


— 


2 7 


.— 


6 17 11 


51 1 


346 9 9 


1^ 


IS 


6 6 


42 4 


— 


— 


— 


— 


— 


— 


— 


116 7i 


49 17 61 


1( 


u 


80 


636 16 8 


24 7 10 


6 18 7 


19 4 7 


— 


2 7 9 


— 


25 6 


28 12 6 


772 8 4 


1( 


i: 


110 


54 12 


— 


15 6 


— 


- 


— 


— 


3 6 


1 1 


57 13 


i: 


IS 


— 


62 8 


8 9 


1 11 


— 


— 


— 


— 


6 10 


5 11 


78 9 9 


It 


19 


6 


29 19 8 


— 


6 


8 2 6 


— 




— 


2 


1 15 6 


42 3 2 


11 


» 


70 


799 1 7 


— 


19 19 


82 19 7 


— 




81 3 5 


16 8 6 


41 11 8 


1.011 8 4 


2( 


a 


67 9 


155 2 


24 16 4 


12 16 9 


»27 11 6 


6 


— 


— 


7 1 9 


24 7 6 


825 3 


2J 


a 


146 9 6 


609 16 4 


29 4 


111 1 4 


68 10 C 


— 


— 


41 16 6 


106 2 5 


60 4 


1,164 16 3 


2J 


a 


5 5 


17 10 


2 18 


14 


— 


— 


— 


— 


8 10 7 


2 2 


82 9 7 


2: 


24 


25 


308 17 6 


1 18 8 


21 8 


28 18 


— 


1 la 6 


— 


12 4 3 


52 14 11» 


462 5 11 


2^ 


!S 


— 


65 


— 


2 15 


— 


— 


— 


20 7 9 


2 19 6 


2 6 


91 4 9 


21 


M 


40 


96 8 


2 10 


5 12 4 


23 6 9 


— 


— 


— 


9 2 5 


4 7 2 


181 1 8 


2( 


H 


21 


60 


10 8 


— 


2 


2 6 


— 


— 


11 8 9 


5 4 7 


88 18 1 


2^ 


« 


20 


68 9 6 


1 19 6 


8 5 3 


4 10 


— 


— 


— 


5 16 8 


14 9 


99 16 8 


2) 


n 


20 


135 12 6 


2 9 11 


4 10 4 


.5 4 6 


3 11 


1 1 6 


— 


7 7 2 


«147 10 


327 15 11 


21 


» 


6 


99 


— 


18 6 


7 110 


— 


~ 


1 18 6 


4 15 8 


19 12 6 


138 16 11 


» 


» 


SO 


116 16 9 


12 6 


— 


10 10 


17 


2 2 


217 16 2 


2 


2 16 


389 7 11 


3 


a 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


~ 


3: 


a 


6 


88 


-. 


— 


110 


— 


— 


— 


16 6 


5 


44 16 6 


s: 


M 


— 


— 


-- 


— 


— 


~ 


~ 


— 


16 


— 


15 


3 


a 


20 


128 19 


19 13 8 


1 19 6 


— 


— 


— 


13 10 


5 16 


10 19 2 


195 15 11 


SI 


a 


— 


— 


— 


- 


— 


— 


— 


— 


— 


2 6 


2 6 


3( 


» 


— 


7 7 


— 


— 


— 


— 


— 


— 


17 9 


— 


8 14 9 


3: 


» 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— . 


~ 


3) 


a 


10 


104 


78 8 


27 6 7 


36 8 1 


2 5 


— 


— 


81 12 8 


29 2 6 


317 9 6 


» 


4ft 


— 


84 a 7 


88 4 


— 


68 9 9 


6 


110 


6 16 10 


38 3 


'810 


180 14 6 


44 


41 


21 


87 18 6 


— 


— 


2 12 6| - 


10 8 


— 


16 6 


113 


114 4 4 


4 


42 


20 


817 1 ) 


60 7 6 


12 6 10 


— 


— 


6 16 


— 


9 17 


33 14 9 


448 7 7 


4! 


41 


25 


26 6 2 


— 


6 15 6 


— 


— 


— 


— 


5 13 3 


3 10 6 


67 4 5 


4 


44 


112 11 


653 2 


44 10 5 


5 2 4 


12 18 11 


— 


7 17 9 


— 


28 7 11 


♦17812 5 


1.042 11 


4 


4S 


60 


102 15 4 


7 9 


— 


32 12 


- 


8 6 6 


- 


10 8 6 


,372 


260 18 6 


^ 




U23 IS 11 


8,087 9 U'530 7 4i;J22 1 2 


i 660 12 7 

1 


71 6 9 j 31)12 4 J600 8 5 


4V5 10 


060 1 8i 

I 


12,771 3 M 


1 


Ml 

i 


icluding rent of office and incidei 
» Including boa 


ital expenses. 6W. 7#. lid. * Including 
t hires 85/. U., and rent of Tynemouth fUh 


13/. credite 
ery,100/. 


d for fines v 


mpaid. 


^ 


Receipts in 1884 
Expenditure in 18f 

Excess of receipts 


W - - - . 

over expenditure (soo next tabic 


- £18 
tl2 


,570 19 8 
,771 8 4i 






\ 


). I 


799 10 S\ 





I impossible to obtain an exact statement for that particular period, the account has boon rendered for the lost complet 

- ^^^ which are taken fh)m the returns giren in the uiswers to the ninth, tenth, and eleventh questions, in Appendix No. 1^ 
W£?'*^'^'2!^j"^^^*9?*^"**® *^^y the sums received for licences actually issued by him, the 8>^.^^euue from Hcenc 






muy wiierea in nis aocouuts only tne sums received for licences actually issued by him, the gross revenue trom ucenc 
\ Fowey 89 trout rod licences, producing 61. 17«. Od. entered in the Returns for 188 », were really issued in 1888, but n 
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APPENDICES TO TWBNTY-POUBTH ANNUAL REPORT 



Tablb No. II. — Account of the Balances or Deficits of various 
Boards at the Commencement and Close of the last Accounts. 



Distriot. 


81it December 1883.» 




Balance in band 


Deficit 


Balanoeinhand. 


1 Deficit. 




£ 1. d. 


£ M. (L 


1 

£ s. d. 


£ », d. 


Eden - - - 


871 8 4 


— 


i 425 18 8 





Derwent 


— 


83 10 2|| 


7 18 11 


-^ 


West Cumberland 


177 14 5 





201 12 8 





Kent . - - 


282 11 


— 


195 4 8i 





Lune - - - 


82 15 10 


— 


168 4 6 


_ 


Ribble - 


195 6 7 


— 


248 17 9i 


.^ 


Dee - - - 


216 5 9 


— 


99 7 


_ 


Clwjd and Elwj 


18 12 7 


— 


15 10 


— 


Conway 


SS 9 11 


— 


25 4 11 


-^ 


Seiont - 


133 15 5 


— 


84 15 6 





Dwyfach 


90 17 4 


— 


72 13 4 


— 


Dovey - - - 


— 


— 


— 


— 


Ayron - - - 


13 10 8 


— 


19 9 5 


— 


Teify . 


49 12 8 


— 


55 3 11 


— 


Cleddy - 


-t 


— 


64 9 5i 


— 


Towy - 


261 18 11 


— 


204 5 11 


— 


Ogmore 


1 13 10 


— 


8 4 


_ 


TMTandEly - 


3 15 It 


— 


1 4 10 


— 


Rbymney 


37 15 11 


— 


25 19 9 


— 


Usk - 


515 10 


— 


612 3 


— 


Wye - - - 


— 


424 2 2 


— 


224 4 8 


Serern - - - 


301 18 8§ 


-^ 


242 5 9 


— 


Ayon, Brae, and Panret 


15 4 1 





80 14 6 





Taw and Torridge 


68 2 3 


— 


61 4 10 


— 


Camel - 


26 15 2 


— 


9 6 5 


— 


Fowey - - - 


809 17 6 


-^ 


277 19 4 







183 9 5 


— 


214 19 10 


— 


Avon and Enne 


97 7 


— 


106 2 11 


— 


Dart - - - 


152 17 


— 


100 19 7 


— 


Teign - 


— 


18 17 9 


— 


4 14 9 


Exe - - - 


202 9 4 


— 


29 5 2 


— 


Otter - 


— 


— 


— 


— 


Axe - 


15 4 9 


— 


— 


2 19 8 


Frome - - - 


21 8 11 





26 8 11 


— 


Avon and Stonr 


176 18 7 


._ 


181 2 


_ 


Ouse (Sussex) - 


— 


— 


— 


— 


Botber - - - 


— 


6 6-6 


4 18 9 


— 


Stour (Kent) - 


— 





— 


— 


Trent - - - 


165 16 6 


-^ 


258 17 9 


— 


Yorksbire 


— 


47 11 2 


224 10 9 


_ 


Eric (Yorksbire) 


71 14 3 


— 


76 16 11 


— 


Tees - 


231 18 7 


— 


360 4 9 


— 


Wear - - - 


77 12 1 





154 11 2 


-. 


Tyne - 


320 12 3 





509 2 10 


— 


Coquet - - - 


123 12 7 


— 


152 5 1 


— 


Total - 


5,043 11 8 


530 7 9 


5,544 18 5^ 


231 18 8 




£4,518 


3 6 








Net 


babmce 1S84 - 


- £5,812 


19 9i 




Deduct 
Excess of re^ 


1883- 
renue oyer expe 


4,518 


8 6* 




nditure 






(Mepreced 


ing Table) - 


£799 


16 3i 



* In some oases tbe accounts of tbe Board are uot m&de up to tbe end of ibe year, and tbe 
Daiances and deficits friven are tbose wbich are accounted for up to the date of the last audited 
ascounts of the Board. 

t The balance is returned tAnilm. tbe aooounta of tho Cleddy Board for 188^ but in the acoountt 
for 1883 the balance was shown to be fM, S«- 4d, In the statement of account (#m preceding paxes) 
the sum of 54/. 18*. id. is returned under the head of ** Miscellaneous receipts/' as a receipt nom 
" late clerk's," being a composition of 10«. in the \l. on the amount due to the Board, taken in full 
discharge. 

1 So returned in the accounts of the Taff and Ely Board for 1884, but in the accounts for 188S the 
balance was shown to be 4^ 16s. Id, 

§ So returned in tbe aocounts of tbe Severn Board for 1884. but in tb« accounts for 1889 the balance 
was returned as 884^ 2s. lOd. 

IJ So returned in the aocounts of the Derwent Board for 1884. but in the accounts for 1878 the 

*—'-i was returned as 89/. 8s. Id. 
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APPENDIX VII.— Protection. 

Tabls No. I.— Compaeatitb IIeturk of the Number of Watchers employed in 
the various Districts in 1881-82-83-84. 





1881. 1 


1882. 


Permanent. 1 

1 


188S. 




1884. 


DI8TBICT. 


«i 


1 


.1 


Permanent. 


1 


1 


1 


1 


Si 


1 


i 


Kden - - 


9 


4 


13 


9 


4 


13 


9 


2 


11 


9 


4 


18 


Derw^rt- 


6 


2 


8 


2 


2 


4 


8 


— 




3 





8 


W. Cumberland 


S 


1 


3 


3 


— 


3 


3 


— 




8 





8 


Kent - 


3 


I 


4 


5 


— 


5 


5 


— 




5 





5 


Lone 


2 


8 


6« 


2 


8 


52 


2 


5 




2 


5 


72 


mbUe - 


6 


6 


12 


5 


1 


6 


4 


3 




4 


4 


8 


Dee 


4 


38 


42 


4 


25 


29 


5 


25 


30 


5 


2 


7» 


Clwyd and Elwy 


2 


2 


4 


2 


2 


4 


2 


2 




2 


2 


4 


Conway - 


— 


I ^ 


1 


— 


1 


1 


1 


— 


1 


1 


— 


1 


Seiont - 


1 


2 


3 


2 


2 


4 


2 


2 




3 


2 


5 


Dwyfach 


1 


2 


3 


22 


— 


2 


2 


— 




2 




2 


Dovey - 


N 


[> return 


8. 


^9 


— 


— 


— 


— 


— ' 


— 





9 


Attchi - 
TeHy - - 


2 


2 


4 


8 


1 


4 


{J 


3 




1 
8 


— 


I 

8 


Cteddy - 


2 


2 


4 


1 


2 


3 


8 


1 




1 


2 


8 


Towy - 


8 


12 


20 


10 


10 


20 


10 


10 


20 


10 


10 


20 


Ogmore - 


1 


— 


1 


1 


— 


I 


1 


— 




1 




1 


TaffandEly - 


1 


— 


1 


1 


-- 


1 


1 


— 




I 





1 


Rhjmney 


— 


1 


1 


— 


1 


1 


— 


1 




— 


1 


1 


UA 


12 


4 


16 


12 


5 


17 


12 


5 


17 


12 


8 


20 


Wye . - 


8 


20 


28 


2 


26 


88 


2 


5 




2 


7 


9 


Serem - 


13 


16 


29 


12 


17 


29 


13 


4 


17 


13 


9 


22 


Atod, Brue, &c. 


— 


— 


— 


— 


2 


2 


— 


2 







2 


2 


Taw & Torridge 


3 


1 


4 


3 


— 


8 


8 


8 




3 


3 


6 


Camd - 


1 


— 


1 


1 


— 


1 


1 


— 




1 





1 


Powey - 


1 


— 


1 


1 


— 


1 


1 


2 




1 


2 


8 


Tkmarand Plym 


3 


— 


8 


4 


2 


6 


4 


1 




4 


2 


6 


Avon and Erme 


3 


3 


6 


8 


2 


5 


8 


2 




3 


2 


5 


Dart 


8 


-^ 


3 


3 


1 


4 


8 


1 




8 


' 


3 


Teign - 


1 


1 


2 


2 


1 


8 


1 


1 




1 


1 


2 


Exe - - 


— 


6 


6 


— 


5 


5 


2 


3 




2 


-4 


6 


Otter 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 






Kxe, 


— 


1 


1 


— 


1 


1 


— 


1 




— 


1 


1 


Frome - 


... 


— 


— 


— 


— 


— 


- 















Atoq and Stour 


1 


— 


1 


1 


— 


1 


1 


3 




2 


4 


- 6 


Oii«c - 


1 


— 


1 


1 


— 


1 


1 


— 




1 


«_ 


1 


Bother - 


9 


1 


10 


9 


— 


9 


6 


1 




7 


_.« 


7 


Stonr 


3 


— 


8 


8 


1 


4 


3 


2 




3 


2 


5 


Trent 


1 


46 


47 


2 


55 


57 


2 


58 


60 


2 




• 2 


Yorkshire 


— 


— 


— 


— 


1 


1 


— 


1 







1 


1 


EA 


15 


I 


16 


14 


1 


15 


14 


1 


15 


2 


9 


11 


Tees 


4 


1 


5 


4 


I 


4 


3 


1 




8 


2 


5 


Wear - 


1 


— 


1 


— 


2 


2 


— 


2 







3 


3 


Tyne - - 


77 


2 


9 


7« 


2 


9 


78 


2 




6» 


4 


10 


Coquet - 


2* 


12 


14 


1 


9 


10 


2 


12 


14 


2 


10 


12 




137 


194 


331 


187 


187 


324 


141 


167 


308 


129 


108 


237' 



> others otcasionally employed as required. 

* Several gamekeepers abo acted an water-bailiffs. 

* One of these was a constable. 

^ Six permanent and two temporary water-bailiSs are also employed on private preserves, and in 
addition fl^ut 20 gamekeetH'Ts and polioemeti bold water-ljailiffs' certificates. 
7 Two of them were conchies. 

* Three of them were constables. 

* No water baHiffs are employed by the Conservators, but the rivers arc preserved by the local associations 
to whom the balance in the Conservators' hands is paid. 
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Table No. II Comparativk Return of the Number of Prosecutions and 

Convictions under the Sai3ion Fishery Acts in each District for the 
Years 1880-81-62-83-84. 





1880. 


1881. 


1882. 


1888. 


18*4. 


District. 
























ChArges. 


Convic- 
tions. 


Charges. 


Convic- 
tions. 


Charges. 


Convic- 
tions. 


Charges. 


Convic- 
tions. 


Charges. 


Convic- 
tions. 


Eden 


24 


24 


36 


32 


75 


68 


77 


73 


58 


56 


Derwent - 


23 


22 


26 


26 


34 


34 


36 


36 


29 


29 


W. Cumberland 


6 


4 


12 


U* 


23 


-20 


16 


14 


10 


9 


Kent 


5 


4 


5 


5 


4 


4 


15 


12 


8 


8 


Lune 


12 


10 


7 


7 


13 


12 


14 


14 


9 


9 


Kibble - 


14 


7 


2 


2 


15 


14 


15 


14 


14 


9 


Dee- 


24 


22 


35 


31 


28* 


24 


30 


24 


26 


24* 


Clwyd and Elwy 


17 


8J 


9 


711 


23 


28 


19 


19 


31 


25 


Conway - 


— 




2 


2 


3 


3 


1 


1 


8 


7 


Seiont 


4 


4 


20 


20 


32 


10 


5 


5 


14 


7 


Dwyfech - 


9 


9 


1 


1 


7 


7 


1 


I 


4 


4 


Dovey 


26 


21 


No re 


turns. 


— 


— 


13 


9 


79 


40 


Ayron - - \ 
Teify . -/ 


129 


88 


54 


30 


32 


10 


f — 
ll8 


15 


11 
27 


6 
18§ 


Cleddy - 


7 


3 


4 


4 


7 


6 




— 


4 


2 


Tgwy 


59 


51 


45 


39 


63 


40 


68 


63 


78 


58 


Ogmore - 


— 


— 


— 


— 


6 


5 


2 


1 


— 


— 


Taff and Ely - 


1 


1 


6 


3 


11 


4 


3 


3 


— 


— 


Rhymney - 


— 


— 


— 


— 


2 


2 


— 


— 


2 


2 


Usk - 


89 


81 


46 


40 


43 


35 


36 


35 


25 


20 


Wye 


63 


40 


32 


26 


34 


33 


24 


24 


15 


15 


Severn 


48 


34tt 


20 


17 


8 


5 


46 


35 


61 


54 


Avon, Bnie, &c 


— 




-* 


— 


2 


2 


— 


— 


— 


— 


Taw and Tomdge 


12 


12 


29 


29 


15 


14 


16 


16 


21 


21 


Camel 


5 


4 


13 


8 


5 


5 


3 


8 


10 


10 


Fowey 


6 


4 


8 


7 


5 


5 


1 


1 


5 


3 


Tamar and Plym 


7 


7 


2 


2 


8 


3 


4 


1 


2 


2 


Avon and Erme 


14 


14 


24 


21 


15 


14 


4 


4 


5 


3 


Dart 


3 


3 


4 


3 


2 


2 


6 


4 


1 


1 


Teign 


5 


1 


4 


1 


11 


11 


8 


8 


8 


8 


Exe - - - 


25 


20 


1 


1 


9 


9 


15 


10 


19 


17 


Otter 





— 


_ 


— 


— 


— 


— 


— 


^- 


— 


Axe - - 


2 


2 


2 


— 


2 


2 


10 


7 


5 


3 


Frome 


— 


— 


— 


— 


— 


— 


— 


. — 


— 


— 


Avon and Stonr 





.« 


6 


6 


— 


— 


— 


— 


— 


— 


Ouse 


— 


— 


— 


— 


— 


— 


3 


8 


— 


— 


Rother - 


— 


— 


— 


— 


— 


— 


— 


— 


— 


... 


Stonr 


— 


— 


— 


— 


— 


— 


— 


^- 


— 


— 


Trent 


32 


31 


29 


20 


38 


80 


37 


34 


29 


21 


Yorkshire - 


10 


10 


2 


— 


51 


15 


9 


6 


32 


24 


Esk- - . 


8 


3 


4 


3 


4 


4 


— 


— 


4 


3 


Tees 


13 


10 


19 


17 


18 


11 


13 


10 


13 


13 


Wear 


6 


6 


10 


10 


12 


12 


8 


8 


11 


11 


Tyne 


55t 


48 


54t 


49 


33 


81 


41 


38 


73 


59 


Coqnet 


49 


37 


31 


21 


15 


10 


34 


22 


20 


16 




807 


645 


604 


501 


703 


545 


651 


573 


781 


617 



* And one defendant absconded. t And 16 defendants absconded before service of summons* 

X And warrant out for apprehension of three defendants. $ And two defendants absconded. 

II And one warrant issued. Y And 18 defendants absconded before service of summons. 
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APPENDIX YIII. 



Freshwater Fish. 

The following is a List of the Fishery Districts which have been 
Exempted, wholly or in part, under the 11th section (sub-section 7) of 
the Freshwater Fisheries Act, 1878, from the provisions of the 1st, 
2nd, and 3rd sub-sections of the 11th section of that Act, which provide 
a close time for *' freshwater fish"* from 15th March to 15th June. 
(This list is made up to the 31st May 1885) :— 



District 


Extent of Dittrict exempted. 


Kinds of " Freshwater 
Fish"* to which the 
Exemption extends. 


Avon and Erme - 


The whole - 


All. 


Avon and Stour - 


The whole - 


All. 


Eden 


The whole - 


All. 


Kent 


The whole - - - 


Pike. 


Severn - -•< 


The whole - 

The whole, except the Severn 
below the mouth of the 
Yeniiew, in the counties of 
Salop, StafiEord, Worcester, 
and Gloucester, and except 
80 much of the Avon as 
flows through Worcester- 
shire and Gloucestershire. 


Pike. 

All, except grayling. 


TOWY 


The whole - 


All. 


Wye 


The whole - 


All. 


Yorkshire 


The whole - 

So much of the Ouse as lies 
between 100 yds. below 
Linton Dam, and lOOyards 
above Nabum Dam. 


Pike. 

All. 



* NoTS.— For the parposes of the section of the Act above referred to, " freshwater fish " are 
defined to include all fisn (other than pollan, trout, and char) which live in fresh water, and do 
not migrate to and from the open sea. 
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APPENDIX IX. 



LIST OF SPECIAL REPORTS BY THE INSPECTORS OF 
FISHERIES (ENGLAND AND WALES). 

The following is a list of the various special printed Reports by the 
Inspectors of Fisheries (England and Wales) on Inquiries held under the 
provisions of the Salmon Fishery Acts 1861-1876 and otherwise. 



No. 



Date. 



Titles of the Reports. 



Remarks. 



/ 



l8t July 
1871. 



6th May 
1874. 



18th Dec. 
1874. 



21st Dec. 
1874. 

2l8t Dec. 
1874. 



10th April 
1875. 



10th April 
1875. 



Report by Mr. Frank Buck- 
land, iDBpector of Fisheries 
for Engird and Wales, and 
Mr. Archibald Voung, Com- 
missioner of Scotch Salmon 
Fisheries on the effect of 
recent legislation on the 
Salmon Fisheries of Scotland. 

Report by the Inspectors of 
Fisheries on the Byelaw 
proposed by the Tyne 
Board of Conservators, 
prohibiting the use of Nets 
near the Mouth of the River 
Tyne. 

Report by the Inspectors of 
Fisheries ou the Byelaw 
proposed by the Tees 
Board of Conservators, 
altering the Annual Close 
Season for Salmon in the 
Tees Fishery District 

Report by the Inspectors of 
Fisheries on Wye Byelaws. 

Report by Mr. Spencer Wal- 
pole, Inspector of Fisheries, 
on an inquiry into the affiiirs 
of the Heme Bay Oyster 
Fishery Company. 

Report by the Inspectors of 
Fisheries on an Inquiry into 
Byelaws proposed by the 
Conservators of the Avon, 
Brue, and Parret Fishery 
District altering the Annual 
Close Season for Salmon, 
and regulating the use of 
Nets for Ksh other than 
Salmon in the Annual and 
Weekly Close Seasons for 
Salmon, in that District. 

Report by the Inspectors of 
Fisheries on an Inquiry into 
a Byelaw proposed by the 
Conservators of the Severn 
Fishery Distric prohibiting 
the use of Nets for Fish 
other than Salmon in the 
Weekly Close Season for 
Salmon in that District. 



Presented to Parliament 
[C. 419.] 1871. 



Reprinted in House of 
Commons Paper, No. 294, 
1875. 

Reprinted in House of 
Conunons Paper, No. 1 7- 
(1), 1875. 
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No. 



Date. 



Titles of the Reports. 



I 



Semarki. 



10th April 
1876. 



28th April 
1875. 



10 



dOth April 
1875 



11 



31st May 
1875. 



12 



1875. 



13 



14 



9th Aug. 
1875. 



8th Feb. 
1876. 



Report by the Inspectors of 
Fisheries on an Inquiry into 
a Byelaw proposed by the 
Conservators of the Teify 
and Ayron Fishery District 
altering the Annual Close 
Season for Salmon in that 
District. 

Report by Mr.Speucer Walpole, 
Inspector of Fisheries on an 
Application of the Conserva- 
tors of the Taw and Torridge 
Fishery District to acquire 
compulsorily a piece of Land 
at Monk Okehampton Weir, 
on the River Okement. 

Report by the Inspectors of 
Fisheries on the Byelaw 
proposed by the Conserva- 
tors of the Lone Fishery 
District altering the Annual 
Close Season for Fishing for 
Salmon in the Lune Fishery 
District. 

Reports by the Inspectors of 
Fisheries on an Application 
made by the Conservators 
of the Tees Fishery District 
for leave to purchase com- 
pulsorily Dinsdale Dam and 
the Premises connected there- 
with. 

Report of Mr. Spencer Wal- 
pole, Inspector of Fisheries 
for England and Wales, and 
Mr. Archibald Young, Com- 
missioner of Scotch Salmon 
Fisheries on the opera- 
tion of the Tweed Fisheries 
Act. 

Report by Mr. Frank Buck- 
land, Inspector of Salmou 
Fisheries on the Fisheries 
of Norfolk, especially Crabs, 
Lobsters, Herrings, and the 
Broads. 

Report by Mr. Spencer Wal- 
pole on an Inquiry held by 
him at Herue Bay, by Order 
of the Board of Trade, under 
the Provisions of the Sea 
Fisheries Acts, to inquire 
into the Manner in which 
the Heme J?ay, Hampton, 
and Reculvcr Oyster Fishery 
Company are cultivating the 
Oyster Grounds within the 
limits of the Fishery granted 
to them by the Heme Bay 
I Fishery Act, 1864. 



I 



Presented to Parliament 
[C. 1117.] 1875. 



Printed in House of 
Commons Paper,No.428y 
1875. 



Reprinted in House of 
Commons Paper, No. 65, 
1876. 



B 16152. 
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No. 



Titles of the Reports. 



Remarks. 



15 



16 



20th June 
1876. 



8rd October 
1876. 



17 28th Feb 

1 1877. 



18 



19 



20 



21 



l8t Mnrch 
1877. 



25th April 
1877. 



25th April 
1877. 



26th April 
I 1877. 



22 



28 



22nd Jane 
1877. 



17tb July 
1877. 



Report by the Inspectors of 
Pisheries on the Provisions 
of the 15th section of the 
Salmon Fishery Act, 1873, 
relating to Elver Fishing in 
the Severn. 

Report by the Inspectors of ! 
Fisheries on a Byelaw made 
by the Conservators of the 
Fowey (Cornwall) Fishery 
District, altering the Close 
Season for Salmon in that 
District 1 

Report by Mr. Spencer Wal- . 
pole, Inspector of Fisheries, 
on a Byelaw made by the 
Conservators cf the Dee j 
Fishery District, altering ' 
the Close Season for Trout , 
in that District | 

Reports by the Inspectors of ' 
Fisheries on the Crab and | 
Lobster Fisheries a( England , 
and Wales, and (in conjunc- j 
tion with Mr. Archibald ' 
Young, Commissioner of | 
Scotch Sahnon Fisheries) ; 
of Scotland. 

Report by the Inspectors of i 
Fisheries on a Byelaw made 
by the Conservators of the 
Taw and Torridge Fishery . 
District, regulating the use ! 
of Nets for Fish other than j 
Salmon durincc the Annual 
and Weekly Close Seasons 
for Salmon in that District 

Report by the Inspectors of 
Fisheries on the Eflfect of 
the Salmon Fishery Laws 
on Fisheries for Sea Fish 
other tlian Salmon within 
the Towy Fisherj* District. 

Report by the Inspectors of 
Fisheries on an Application 
made by the Conservators 
of the Cieddy Fishery 
District to extend the limits 
of that District by including 
therein a portion of the 
Teify and Ayr on Fishery 
District. 

Report by the Inspectors of 
Fisheries on the Device 
approved by the Home 
Office for closing Putts and 
Putchers during the Weekly 
Close Time. 

Report by the Inspectors of 
Fisheries on the use of 
dynamite for killing fish. 



Reprinted and presented to 
Parliament by Command. 
[C. 1533.] 1876. 



] 'resented to Parliament by 
Command. [C. 2766.] 

1S77. 



See aho No. 24 (injra). 
Reprinted at p. 112 of 18tb 
Annual Report of In- 
spectors. 



Reprinted at p. 118 of 18tb 
Annual Report of In- 
spectors. 



Presented to Parliament by 
Command. [C. 1819.] 
1877. 



Digitized by VjOOQIC 



ON SALMON FISHBRIES (ENGLAND AND WALES). 



105 



No. 



Da to. 



Titles of the Reports. 



Remarks. 



24 



25 



26 



27 



28 



29 



30 



81 



17th Dec. 
1877 



Ist March 
1878. 



2Dd April 
1878. 



18th April 
1879. 



10th June 
1879. 



1st Sept. 
1879. 



9th Sept. 
1879. 



Ist Dec. 
1879. 



32 



24th Jan. 
1880. 



Final Report by the Inspectors 
of Fisheries on the Effect 
of the Salmon Fishery Laws 
on Fisheries for Sea Fish 
other than Salmon. 

Report by the Inspectors of 
Fisheries, in conjanctiou 
with Mr. Archibald Yoon^, 
Commissioner of Scotch 
Salmon Fisheries, on the 
Herring Fisheries of Scot- 
land. 

Report by the Inspectors of 
ITisheries on the Fisheries of 
the English Lake District. 

Report by Mr. Spencer Wal- 
pole. Inspector of Fisheries, 
on a Byelaw made by the 
Conservators of the York- 
shire Fishery Listrict, 
altering the Close Season 
for Salmon in that District. 

Report by the Inspectors of 
Fisheries on the Provisions 
of a Bill for the Amendment 
of the 89th Section of the 
Salmon Fishery Act, 1873. 

Report by the Inspectors 
of Fisheries on the Sea 
Fisheries of England and 
Wales. 

Report by the Inspectors of 
Fisheries on certain Bje- 
laws made by the Conserva- 
tors of the Dee Fishery 
District altering the Close 
Time for Salmon in that 
District. 

Report by Mr. F. Buckland 
and Mr. S. Walpole, the In-, 
spectors appointed by the 
Board of Trade to hold an 
Inquiry respecting an Ap- 
plication made nnder the 
Fisheries (Oyster, Crab, and 
Lobster) Act, 1877, for an 
Order restricting the taking 
of Crabs and Lobsters on a 
Portion of the Coast of 
Norfolk. 

Report by Mr. Spencer Wal- 
pole, Inspector of Fisheries, 
on a Byelaw made by the 

' Conservators of the Eden 
Fishery District, altering 
the Weekly Close Season for 
Salmon in that District. 



Continuation of No. 20 
(«iipra). 

Reprinted at p. 115 of 18th 
Annual Report of In- 
spectors. 

Pt^ented to Parliament. 
[C. 1979.] 1878. 



Reprinted and presented to 
Parliament by Command. 
[C. 2004]. 1878. 



R^rinted and presented to 
Parliament by Command. 
[C.2837.] 1879. 



Presented to 
[C. 2449.] 



Parliament. 
1879. 



Printed in House of Com- 
mons Paper, No. 70, 
1880. 



Reprinted at p. 37 of 20th 
Annual Report of In- 
spectors. 



Digitized by VjOOQIC 



106 AipPENDICES TO TWENTY-FOURTH ANNUAL REPORT 



No. 



Date. 



88 



2iid Aug. 
1880. 



34 



35 



36 



2nd Aug. 
1880. 



dl8t Oct. 
1880. 



87 



;)8 



30th Nov. 

1880. 



dlst Dec. 
1880. 



6th April 
1881. 



89 



8l8t July 
1881. 



Titles of the Reports. 



Remarks. 



Report by the Insp^tor of 
Fisheries, in conjunction 
with Mr. Young, Commis- 
sioner of Scotch Sahnou 
Fisheries, on the disease 
which has recently appeared 
among the Salmon in the 
Tweed, Eden and other 
Rivers in England and 
Scotland. 
Report by Mr. Spencer Wal- 
pole, Inspector of Fisheries, 
on an Inquiry into certain 
Byelaws made by the Con- 
servators of the Camel 
and Fowey Fishery Districts, 
in the County of Cornwall, 
altering the Close Season 
for Salmon and Trout. 
Report by Mr. Spencer Wal- 
pole, Inspector of Fisheries, 
on an Inquiry into a Byelaw 
made by the Conservators 
of the Seiont (Carnarvon- 
shire) Fishery District, re- 
gulating the Use of Nets for 
Fish other than Salmon 
during the Close Season for 
Salmon in that District. 
Report on the Laws afiecting 
the Salmon Fisheries of the 
Solway Firth, by Mr. 
Spencer Walpole and Mr. 
Archibald Young (Commis- 
sioner of Scotch Salmon 
Fisheries'). 
Report of Mr. Spencer Wal- 
pole, Inspector of Fisheries, 
on the destruction of Fish 
at Billingsgate in conse- 
quence of the alleged inade- 
quate accommodation at 
Billingsgate Market. 
Report by the Inspectors of 
Fisheries on an Inquiry into 
the changes of the L- w, if 
any, which are required to 
remove the Grievances to 
which it is alleged that the 
Disturbances which occuired 
during the past Winter in 
Radnorshire in carr}'ing out, 
or in defiance of, the Pro- 
visions of the Salmon Fish- 
ery Acts, 1861 to 1876, are 
attributable. 
Report by the Inspectors of 
Fisheries on an Inquiry into 
a proposed Bjelaw altering 
the ilinimum Size of the 
Mesh of Nets for taking 
Salmon in the Ribble Fish- 
ery District. ^ 



Presented to Parliament 
[C. 2660.] 1880. 



Reprinted at p. 89 of 20th 
Annnal Report of In- 
spectors. 



Reprinted at p. 43 of 20th 
Annual Report of In- 
spectors. 



Presented to Parliament by 
Command. [C. 2769.] 
1881. 



Reprinted in House of 
Commons Paper, No.385, 

1881. 



Rif rinted and presented to 
I Parliament by Command. 
[(\2918.] 1881. 



Reprinted at p. 29 of 2l8t 
Annual Report of In- 
spectors. 



Digitized by VjOOQIC 



[■ 



ON SALMON PISHERIES (ENGLAND AND WALES). 107 



No. 


Date. 


Titles of the Reports: 


Remarks. 


40 


24th Aug. 


Report by Mr. Spencer Wal- 


Printed in House of Com- 




1881. 


polc on an Inquiry held by 
him at Heme Bay, by Order 
of the Board of lYade, under 
the Provisions <»f the Sea 
Fisheries Acts, to inquire 
into the Manner in which 
the Heme Bay, Hampton, 
and Beculver Oyster Fishery 
Company are cultivating the 
Oyster Grounds within the 
Limits of that Portion of the 
Fishery granted to them by 
the Heme Bay Fishery Act, 
1864, which remained vested 
in them in July 1881. 


mons Paper, No. 4, 1882. 


41 


6th Oct. 


Report by the Inspectors of 


Reprinted at p. 82 of 21st 




1881. 


Fisheries on an Inquiry into 


Annual Report of In- 






certain Byelaws, and a Scale 


spectors. 






of License Duties, proposed 








bv the Conservators of the 
Teify and Ayron Fishery 














District. 




43 


25th Jan. 


Report by Mr. T. H. Huxley 


Printed in House of Com- 




1883. 


the Inspector appointed by 


mons Paper, No. 44, 






the Board of Trade to hold 


1883. 






an Inquiry respecting an 








Application made under the 
Fisheries (Oyster, Crab, 
and Lobster) Act, 1877, for 
the Renewal of an Order 
restricting the taking of 
Crabs and Lobsters on a 
portion of the Coast of 
Norfolk. 




48 


23rd Feb. 


Report by the Inspector of 


Reprinted at p. 34 of 22nd 




1883. 


Fisheries on a Byelaw made 


Annual Report of In- 






by the Conservators of the 


spector. 






Avon and Stour Fishery 








District, regulating during 








the Annual and Weekly 








Close Seasons for Salmon 








the use of Nets for Fish 








other than Salmon 


^ 


44 


10th July 


Report by the Inspector of 


Reprinted at p. 39 of 24th 




1684. 


Fisheries on an Inquiry into 


Annual Report of In- 






a Byelaw altering the Annual 


spector. 






Close Season for Salmon in 








the Derwent (Cumberland) 








Fishery District. 




45 


20th Oct. 


Report by the Inspector of 
Fisheries on an Inquiry into 


Ditto, (p. 44.) 




1884. 








a Byelaw varying the Close 








Time for Sahnon in the Taw 








andTorridge Fishery District. 




46 


20th Oct. 


Report by the Inspector of 


Ditto, (p. 47.) 




1884.- 


Fisheries on an Inquiry into 
a Byelaw ulterinff the Annual 
Close Season in the Avon 
and Erme Fishery District. 





I^i^ 



Digitized by VjOOQIC 



tl 
] 

¥ 
A 
1 



iJ 






1) 



Digitized by VjOOQIC 



TROOT AKD CHAR BXcnusiVKLY op salmon ; 



DE 



108 



SAl 



NAMES AND ADDBE8SBS OF 



to«'^ 



DS 09 CoVSBKyATOBS. 



Clbxxi to Boabdi of Conskstatobb. 



No. 

of 

Dia. 

trict. 



Firt 11, Penrith 

do? 

sn^gton Hall, DartingtOD, 

d im Castle, Exeter 

M^Terton 

th 

Fel 



^ House, Axmintter 
Blandford, Dorset 
Febibne, Blandford, Dorset - 



Apr fk, Lewes 

!l t^lmjden, Sossex 



Fcl 

Ma 

.Pel 



. T. H. 1 
A. Pike, i 



Park, near Ollerton, 
pet. Park Lane, London. 



tftdtbrt, Norton Conyers, 

i Fe Halt, Sleights, York - 
Fe|i House, Darlington - 
Fe|reet, Sunderland 

t Feblf Humshaugh, North- 

t Ja onse, Dudlej, Northum- 



Hodgton, The Courts, Carlisle 
Clifton Villa, Bridgetown, Totnes 
Sid. Hacker, Newton Abbot 
B. J. Ford, 85, Southemhaj, Exeter 
F. R. Jeffery, Ottery St. Mary - 
W. Forward, Axminster - - - 

P. E. L. Budge, Wareham 
R. D. Sharp, Solicitor, Christchurch 

F. Holman, Lewes ... 



T. J. Smith, Rye - - - - - 

Capt. Lambert, Staiimore, Canterbury; Assistint 
Sec., F. G. Haines, 9, Watling Street, Canterbury. 

C. K. Eddowes, Solicitor, 40, St. Mary's Qaie, 
Derby. 

J.H. Phillips, 22, Albemarle Crescent, Scarborough 



W. Brown, 8, Baxtergate, Whitby 
M. B. Dodds, Stockton-on-Tees - 
Collin Smart, John Street, Sunderland 
K. Gibson, Hexham 



T. Tate, Alnwick 



H 4 



29 
30 
31 
82 
33 
8% 
85 

3G 

87 
88 
89 

40 

41 
48 
43 
44 



45 



Digitized by VjOOQIC 



Digitized by 



Googk 



^% !•» AND THOSE R£OUULTINa 



109 



»h other than Sahnon in Annnal and WeckW 
Sloae Seasons.** 



j pplj to any part of the digtrict where there ia a 



The nse of Nets 
in Inland 
Waters ex- 
oept a Land- 
ing ^et or a 
Net for tak. 
ing £eli» ix 
prohibited 
between the 
first Hoar 
after Sunset, 
and the hist 



jln any publie water htmng a mesh of less 
a knot to knot or 6 inches romd, measored 
tr toSOthNorember. 
; n any public water except a trawl net, from 



\, 



, ise seasons nets not to be nsed nboTe South- 
'^ than that nsed for salmon. 






Jo net of any description ta be used for i * 






The Distriets 

marked ^ 

haveadopted 
aBydaw re- 
gulating the 
Harks and 
Labels to be 
attached to 
Nets, Boats, 

H Miii Si 



t 
t 



t 
t 



t 
t 

t 



t 
t 

4- 



The Districtii 

marked § 

hare adopted 
aByelaw re- 
gulating the 
Forms of Li- 
cences to be 
used, and the 



§ 



No. 
of 
Dis- 
trict. 



S3 
24 



25 

26 

27 
28 

29 



30 
31 
32 
33 
34 
35 

36 

37 

.'18 
39 
40 



41 
42 
43 



45 



DigitiHd^ Google 



d 



Digitized by VjOOQ IC 



110 



'•II" p Thb Salmon Fishkbt Acts, 1861-1876. 



^ 



t LBUDBB TO PUTT8 OR FUTOHBBa. 



tng 100 Yards. 



on 



tNT. 



net, 
16#. 



For every 
additionid 
80 Yards. 



1/. - 



1/. 
1/. 

1/. 



Cross Lime. 



2/. 
21. \0s. 



2/. 10«. 

2/. \0s. 

2/. 10s, 

2/. 1U«. 



Instrument 

NOT 
SPBCIFIBD. 



No. 

of 
Dis- 
trict. 



42 
48 
44 

45 



H 6 



Digitized by VjOOQIC 



I 

i 



Digitized by VjOOQIC 



AFPEKDICES TO TWENTY-FOURTH ANNUAL REPORT. 



11 









S (XL 

a c 



.^ 

> 

>» 



S 

^ 



I 



i 



I 



> ^ 

1 



98 



l-l 



11 

.I'l 



II 






1 15 






II 




^5 nS 5 c 2 

§11 ell I 



mil*' 






Sk 



£ 
I 



» 



Digitized by VjOOQIC 



LONDON: Pnnted by Etrb and Spottis woodb, 

Printers to the Queen's most Excellent Majesty. 

For Her Majesty's Stationery Office. 



/ 



Digitized by VjOOQIC 



THIRD 



ANNUAL EEPOKT 



br T^B 



FISHEHY BOARD FOR SCOTLAND 



iding for the ?ear 1881 



^tt^tnie) to boti) HottiKeK of ^rlianunt in puritttance of 
^ct 45 anti 46 VxA., cap. 78. 



mrm0'^ 



«DlNBXJRGa: 
^illNTED BY NEILL & COMPANt. 



fb be pttTchased, either dli-eotly Of through any Bookseller, ttotH 
any of the following Agents, viz., 

J ttAKSARD, 18 Grtdt Queen Street, W.a, and 82 Abingdon Street, WestmlHstef \ 

IteMTs fiTBl h SPcyttisWooDS, £* Harding St, Fleet St., and Sale Office, House of Lords } 

Messrs Adam and CHAtiLEd BLack, of Edinburgh ; 

Mestrs AUIandbE THOit and Ck);) or MeMtrs HoboES, Fioqib^ and Co.> of Dublin. 



[C— 4431.] Piice 2i 5d. 



i 8 8 5. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



CONTENTS^ 



THE FISHERIES OF SCOTLAND. fao* 

The Fiflheiies of Scotland, -.-.., 3tiii 

Herring Fishery ..--... xiii 

^ Fishing of 1884 most abundant ever known .... xiii 

Agreements between Carers and Fishermen .... xiii 

Great takes of joong Herrings ..... xiii 

Carers decline to parchase them till agreements are in operation * xiii 

- Difficalty in getting heavy takes Cured .... xiii 

Many boatloads thrown overboard ..... xiv 

Matters similar at nearly all Stations ..... xiv 

Stations where quality was better . - • . - xiv 

Herrings small all over West Coast - - « . - xiv 

Market glutted, and fall in Prices . > . • . xiv 

High Railway Rates prejudicial to distribution of Fish . > xiv 

Pecuniary results of Season ...... xiv 

Value of the different Fisheries in 1884 .... xiv 

No means of making comparison with former Years * • - xiv 

* Importance of Sea Fisheries to Scotland . . , .. xiv 

Fluctuations in Produce of Fishing Grounds . - . • xv 

Shetland Herring Fishery example thereof . . . . xv 

Restoration of Fishing Grounds to fonner Fertility - . . xv 

Country realising importance of matter . . . . xv 

Scientific Investigations •••... xy 

HERRING FISHERY. 

Herring Fishery ....... xv 

Barrels Cured in last Five Years - - . - • xv 

Increase in 1884 on 1883 .....* xr 

Both Coasts contributed to Increase - ^ . . > xv 

Results of 1883 and 1884 compared . > - . . • xvi 

Increase in 1884 on average of preceding ten years ... xvi 

WEATHER. 

Weather *-.-..-. xvi 

Its Importance to the Fisheries ..... xvi 

State of Weather during Summer Herring Fishing : — r - xvi 

During Early Herring Fishing . . . , . xvii 

During Winter Herring Fishing at Ballantrae - - . xvii 

Beventy-three lives lost ...... xvii 

Loss on Boats, Nets, ^ -•.-«- - xvii 

Particulan <^ Casuslties ...... xvii 

EAST COAST HERRING FISHERY. 

East Coast Herring Fishery ...... xvii 

Seventeen East Coast Districts ..... xvii 

Eyemouth District— Boundaiy of District — Number of Boats Fishing 
— Progress of Fishing — Its great Prosperity — Total and Average 

Catch — How disposed of— Mshlng Grotmds— -Steam Tugs employed xvii 
Leith District— Boundary of District — Sammer Fishing — Particulars 

^ ihereof— Winter Fishing— Its prosperity— Grounds fished . - xviii 



Digitized by VjOOQIC 



iv CON'rEN'^SJ. 



PAGi 



Anstrother District — BoundaJry of District — Pirtt-Class Boats and 
Fiskermen — Mostly fished elsewhere— Summer Fishing — Details 
thereof— Winter Fishing yerj successful — Its produce — How 
disposed of— Beet Week— 800 Wa^n loads and 3,400 Tel^ams 
sent off in one week — Prices per Cran— Fishing GWiinds - - xviii 

Montrose District— Boundary of District — Number of Boats engaged 
-Progress of Fishing— Best Weeks -Average Take — Grounds 
Fished — Winter Fishing very Successful - - - - xix 

Stonehayen District— Boundai^r of District— Number of Boats— Pro' 
gress of Fishing — Highest^ lowest, and average Catch— Qu^ty ojf 
Fish— Grounds Fished-^Large Shoals step, in June— Winter 
Fishing ---*-**-^ xix 

Aberdeen District— Boundary of District- Size of Fleet— Fishing 
very successful — Details thereof— Grounds Fished — Fogs and Calms 
delayed some Boats — Hemhgs landed jn bad condition — Steam 
Fishing Boats — Produce of Season «.....-- xix 

Peterhead District — Boundary of District — Numbeif of Boats in Fleet 
— ^Fishii^g best ever recorded — Immature Herrings — Difficulty in 
disposing of Takes — Agreement with Curers — Best weeks of Season 
— Great jCatch landed at Peterhead — ^Weather^— Difficulty in dealing 
with da^ly takes — Curing Vessels — Number of Barrels cured - x> 

fVase^b^rgh District— Boundary of District — More Boats go to 
Bhetlftnd than formerly — Number employed in last four years — 
Seasoh most abundant ever known — Progress of Fishing — Helrrings 
thrown overboard and used for Manure — Trade overwhelmed with 
Work — ^AverAge Catch of Boats — Herrings inferior— Dense Shoals 
all over Coast — Gross results of Season - • • - kxi 

Banff District — Boundary of District — Number of Boats — Average 
Catch — Barrels cured— Abundant Fishing in July— Quality of 
Herrings -------- xxii 

Moray Firth Districts embracing— 
Buckie District — Boundary of District - - - - xxil 

Findhorii District — Boundary of Di3trict - - * * xxii 

Ch^>marty District — Boundary of District * - * ' » xxii 

Helmsdale District — Boundary of District — Aggregate Fleet— »-Avertige 
Catches — Fishing Grounds — ^Weather fine — Bairels cured — Quality 
inferior— Best Boats fished elsewhere — Had most successful Season xxii 

Lybster District — Boundary of District — Number of Boats employed 
— Industry not prosperous in District — Progress of Fishings-Barrels 
cured — Fishing Grounds — Quality of Herrings - - - xjdii 

Wick District — Boundary of District— Fleet of Boats — Average Catch 
and Barrels cured — Opening of Fishing— Very heavy Catches — 
J^argest Take ever landed — Fogs and Calms — Fishing Grounds - xxiii 

Orkney District — Boundary of District — Increased number of Boats 
— ^Beginning and Progress of Fishing— Success veiy varied — Nets 
lost firom weight of Herrings— Average Catch— Barrels Cured 
—Quality — Fogs and Calms — District divided into two Sections - xxiii 

Shetland District — Boundary of District — Development of Fisheries 
— Increase in Boats — Places to which they belonged — Preparations 
made for large Fishing — Curing Premifes — Number of Persons 
employed — Good Order maintained — Banning of Fishing — Its 
progress — Difficulty in getting Fish cured— Fishing Grounds — 
Weather — Dog-fish — Quality of Herrings — Aggregate and Average 
Catch — Boats in ea^ Section — Barrels cured , * - xxiv 



Digitized by VjOOQIC 



P(»rr»rr8, 



StJMMAIlY OP EAST COAST HERBING FISHBRY, 
Bmnaiaiy of East Ooast Hiring Fishery 
InczoBse of 406^45 BfeumLi in 1884 . . r - 

Bapid Development of the Fishery in Shetland 
Hendng Fleet, and Barrels Ooied in 1874, 1881, and 1884 - 
Increase in 1884 on 1883 « ^ , . . 

Past Coast Fishery of last Fifty years - . 

Yearly Increase in periods of Ten years 
Increase per cen^ in I884 on 1883, and oi^ im Ten, Twei^ty-fiye, and 
fifty years --'- 



WEST COAST HEBRINO FISHERY. 

West Coast Hernng fishery - - - 

If ine West Coast Districts 

Stomoway District — ^nndar^ of District — Fishing very successful — 
Fleet— Barrels cured — Average Catches — Barra Section — Ground 
fished— Stprnoway Section — Large Catch at Carlpway — Pest Week 
— Success of Ifative Boats after others leave — Ground Fished — 
Quality of Herrings — Prices— Cran^ Qold fresh and kippered, 
Barrels cured — Manufacture of Manure from Ofl&il - - - 

Loch Broom District — Boundary of District — Improved Fishing — 
Where prosecuted-^Barrels cured — Curing Vessels— Quality of 
Herrings - ..•-.. 

Loch Carren and Skye Districtr^Boundary ol District— Herrings over 
whole District— Boats employed— Season sueoessfol— Progress of 
Fishing — Prices lowest ever received — Steamers engaged — Barrels 
cured — Curing Vessels --•... 

Fort-William District — Boundary of District — Boats engaged — Best 
Week — Prices of Herring — Hidf Catch sold fresh, remainder cured 
— Places Fished — Curing Vessels - - - - - 

Inveraray District— Boundary of District — Poor Fishing — Its b^in- 
ning and Progress — Number of Boats— Nets used — Earnings of Seine 
Net Fishermen — Stean^ers buy Herrings — Barrels cured — Presence 
of Mackerel attributed cause of fidHng off of Fiiediing 

Caanpbeltown District — Boundary of District — Season less prosperous 
than 1883— Barrels cuted— Fishing Fleet— (Quality and Prices of 
Herrings — Steamers purchased Takes . «. . . 

Itothesay District— Boundaiy of District — Fishing Hght— Barrels 
cured — Herrings small and immature — Prices low — Boats fish at 
oHier places — Curing Vessels - - - - . 

Gteenock District— Boundary of District — Gross Catch — ^Boats en- 
gaged—Particulars of Fishing— Quality and Prices - - . 

Ballantrae District — Boundary of District— Both Winter and Summer 
fishery — Three modes of capturing Herrings— Winter Fiehing and 
its Value — Success dependent on Weather — Boats kept on Shore 
— Nets destroyed— Pest W«ek— Prices of Herring— Slimmer Fish- 
ing and its Value — Gross Catch— How disposed of - 



PA09 
XXV 

"xxv 

XXV 
XXV 
XXV 

XX vi 
xxvi 

xxvl 



XXVI 

xxvi 



XXVI 



xxvii 



xxviii 



xxviii 



XXIX 

xxix 



XXX 



SUMMABY OF WEST COAST HEBBING FISHEBY| 

Sommazy of West Coast Herring Fishery ..... 

Sneeess of Fishing - - - - 

Bairds cured -.----.- 



XXX 
XXX 



Digitized by VjOOQIC 



PAGH 

Increase in five Difltricts .----- xxx 

Deciease in fonr - - - • - • - ^f" 

High prices of Herrings caught in Inveraray and Bailantne Disfecitfli xxx 

Disappearance of Herring attributed to presence of Haekeral ^ ^ xxx 

Yearly average increase in Barcels eared in Periods of Ten yean •» xxxi 
Iniffease per cent, of year 1884 on 1883, and on average of Ittit Ten, 

Twenty-Five, and Fifty years - . ♦ . - xxxi 

SUMMARY OF HERRING FISHERY ON BOTH COASTS. 

Summary of Herring Fishery on Both Coasts .... xxxi 

The Twenty-six Fishery Distriota ^ - • ♦ • xxxi 
Increase and Decrease of Barrels cared in 1884 as compared with 

1883, in each District - • - - • - xxxi 

Totals of Increase and Decrease - - ... xxxi 

Increase on both Coasts of 1884 on 1883, and during last Fi% years • xxxi 

Yearly Average Increase in periods of Ten Years - - . xxxii 
Increase per cent of year 1884 on 1883> and on average of last Ten, 

Twenty-five and Fifty years . . - - . xxxii 

Qijeat development of Fishery since 1809 .... xxxii 



HERRINGS CURED ON BOARD OF VESSELS AND ON SHORE. 

Herrings cured on Board of Yesttl* and oa Shore , . . xxxii. 

Vessels ; and Herrings cured on Board .... xxxii 

Herrings cured on Shore --.--. xxxii 

T^tal of Herrings cured in Vessels and on Shore ... xxxii 

Herrings cured on West Coast . ^ . . . xxxu 

BRANDING OF HERRINGS. 

Branding of Hemnga - •> ... . . xx^^iii 

Increase in Barrels branded ...... xxxiii 

QeriiQgs not in good Condition foor Curing .... xxxiii 

Increased c^e by QfficejB necesnury . . . . , xxxiii 

How Officers carried out the Wqdt - - , , - T^^iii 

Particulars of Herrings Branded . - . , . xxxiii 

Increasing demand for Branded Hemi^ .... xxxiii 

Increase in Barrels Branded ...... xxxiii 

Increase in Brand Fees received - . . - . xxxiii 

Bulk of Branded Qerrings go to Continent •» • . . ^^tj ,^ 

Estimation in which Branded Herrings axe there held - . xxxiii 

Efforts of Boaj?d to roaJutaiTi high character of Brand ... xxxiii 

Instructions to Ofi&ceis regardiug this ..... xxx;iii 



FRAUDULENT BRANDING OF HERRINGa 

Fraudulent Branding of Herrings ..... xxxiv 

Proceedings in Case ---.... xxxiv 

Their protracted nature ...... xxxiv 

Expectation of Conviction ...... xxxi^ 

T^ianks for Aid given - - - - - . . xxxir 

BaiMficial results of Prosecution . . xxxiv 



Digitized by VjOOQIC 



ccMmmn vii 

PAGB 

FALSIFYING DATES OF CURE ON BARRELS OF HERRINGS 
PRESENTED FOR THE BRAND. 
FaUifying Dates of Core on Barrels of Herrings presented for the 

Brand - - - -- - - - icxxiv 

Seizure of the Herrings - t • . - . xxjxv 

Dates found to have been altered hy a Workman ... xrdv 

Regret of Party ....... xzxir 

Fine imposed .--.-.-. xxxir 

ILLB6AL HBBRING BABBBL8. 

Illegal Herring Barrels ...... xxxiv 

Discovery of Illegal Herring Banelt - . . . xxxir 

Necessity for maintaining the standard size .... xxxy 

Warning to Cnrers ... .... xxxv 

Seizure at Stomoway and trial before Sheriff . * . • xxxv 

One Barrel condemned • - • • * . xxxy 

Case appealed ---..-.- xxxv 

Appeal dismissed - - • - • - . xxxv 

Herrings seized at Baira and part suneptitioTuly removed ^ - xxxv 

Seizure of 107 Barrels at Leith ..... xxxv 

Application to Shenff --.-.-. xxxv 

Finn willing to agree to terms of Board .... xxxv 

Herrings to be sold for benefit of the Crown ^ - ... xxxv 

Payment of Board's legal expenses ..... xxxv 

Other illegal Baiiels to be destroyed or made statutoiy size • - ilxxv 

Treasury's decision as ta ^i^^na^ ^ . . . . xxxv 

Settlement of matter - - • - - - - xxxv 

Other seizures of Illegal Banels ..... xxxv 

Fraud not intended ••..... xxxvi 

Regret of the Parties . ^ - . - . - xxxvi 

Fine imposed and Illegal Barrels to be destroyed or enlarged « xxxvi 

Instructions to Officers • • - • • - xxxvi 

EXPORTATION OF HERRINGS. 

Importation of Herrings ...... xxxvi 

Quantity exported in 1884, largest on record - . . . xxxvi 

Exports of 1883 and 1884 compared . . ^ • - xxxvi 

Particulars of Barrels exported • * • - « xxxvi 

Places to which exported ...*.,. xxxvi 

Yearly Totals of Herrings, 1809-1884 , • . . xxxvii 

WINTER BSRBING FI8BJERY. 

Winter Herring Fishery ...... xxxvii 

Months when prosecuted • .. ^ . . , xxxvii 

Districts fished - * • •* * - * xxxm 

Herrings abundant in Firth of Forth . . -r - ^ zxzvii 

LsETge Catch at Anstruther and LolAh Stetiemi . . , xxxvii 

BoUantrae Fishing interrupted by Storms . . * . xxxvii 

Gross Filling best ever yielded ..... xxxvii 

Piices vwy low . - - . - . xxxvii 



Digitized by VjOOQIC 



vni 



CaHMNTS.' 



PAQK 

CX)D, LING, AND HAKE FISBnERY. 

Cod, Ling, and Hake EiafaeTy - - - - ,' . - t xxxyii 

Returns of 1884 compared with 1883 ..... zxxyii 

Season fairly snccesshil - - - - - , - xxxvii^ 

Increase on average of last Forty Years - _• ' '. xxxvii 

Most productive Districts ------ xxxvii , 

Cod, Ling, and Hake Fishing less* profitaf>1e than Herring - xxxvi^ 

Faroe and Iceland Fishery - ' - ' - . ' - . xx;xviii - 

God, Ling, and Hake cur^ and exported in 1883 and 1884 - - xxxvii; 

Cod, ting, and Hake cured on Board of Vessels - - ' - xxxviii 

Cod, Ling, Bnd Hake cured on Shore ----- xxxviii 

Total of Cod, Ling, and Hake Hktcl oh Bdafd of YeWelfi atid on Shore zjolyui 

God, Ling, and Hake exported - . - . - ^ .- . - xirxviii 

Yearly Totals of Cod, Ling, and Hake cure^ and-fxporte^^ 16^0*1884 xxxi^ 

FISH SOLD FREvSH, 

Fish sold Fresh * - ' - - . - - . . . xxxix 

Former Board collected ^tistics'of Fish Cured - - . xxxix 

New Board to make Returns in addition* of Fish sold Fresh - - xxxix 

Work begun on 1st April" 1883 , ..-..- - . - - xxxix 

Years for which Returns Mfe made . : - . . . xxxix 

Plan adopted in cpllecting Statistics - - * - - - xxxix 

Result fairly satisfactory ' - . ' . * . . . xxxix 

Particulars of Statistics collected - -: -. xxxix 

Quantities and Values of White Fish sold Fresh ... xl 

Of Mussels, Crabs, Lobeters^an^ "Oysters - - - xl 

Comparison with any previottsyear not poesihle r • - xl 

Best Districts for Haddocks, Heirings, Cod, and Whitings - - xl 

Sprat Fishing - " - . . * . . . . xl 

Much abqve average - ' - ' .* = . - xV 

Bulk sold for Manure - - - - - - t xl 

Best Districts for "Mussels, Crabsj* Lolwtefs^ and Oysters , * t xl 

BEAM TRAWLING. 

Beam Trawling t .,,?.-. t . ?.,-.- - - xl 

Increase in Beam Trawling - - - -,.^-.. - _ -^ _ _ ^ 

Kinds of Fish taken - - t * - " - ; ~ r xl 

Where delivered - ' - • * "•^^ * ' - • ■ y - - . xli 

Royad Commission issued Report - -r . - t t xli 

Board collected Information for Commission - • -» - - xli 
Member of Board gave Evidence before it -* * -• rxli 

OpinionofBoardr on Marine Police - ' - — ., .- t ■ xK 

SOATB AND VBfiSKLS*. 

Fishing Boats - - r - - - ? -xli 

Boats employed in Herring Fishery in selected Week - * <: xli 

Boats and Vessels, Fishermen and others, employed in 1883 and 1884 xli 

Increase in 1884 on 188* - - - . - . - xli 

Increase In Boat^ Fishermen, &c^, eontinuous r - - xlii 

Capital employed in 1888 and 1884 - - - - xlii 

Increase And Decrease in 1884 - - r « r xlii 

Cause of Increase in Capital -r ^ * - - t xlii 



Digitized by VjOOQIC 



.©QaTKtna. 



^x 



Cause of Decrease in Lines - -. n - r 

Details of Boats, Vessels, &c, and Capital employed •>. 
Tonnage of Shipping and number of Seamen engaged . 
Tonnage of Boats and Vessels and Persons employed -> 
Increase of Tonnage and Persons .... 
Abstract of Tonnage and P^ifsooA employ txi - 
Liyes lost, and Loss on JBoats, Nets, &c. - - 



xlii 
xlii 
xlii 
xlii 
xUii 
xliii 
xliii 



REGISTRATION OF BOATS. 

Registration of Boats - - - - -,-..- xliii 

Boats to be registered - r - - t - - xliii 

Applications for Registration - -, - , • - ; - xliii 

Certificates issued - - - -. -. - - ^diii 

Certificates examined and indorbed - - -, -r. ' xliii 

Decrease in Boats detained - .. - - - - - xliii 

Caused by Notice issued - - - ^ - - - xliii 

BOAT BUILDING. 

Boat Building i - - - - - - - xliii 

Orders for New BoaUs - - - - '- - - xliii 

Chiefly of large size -'.--.-. xliii 

Steam Trawlers* and Steam and Liu'e Boatss - ,- * . - *liii 

MARINE POLICK. 

Marine Police ' ' - - - - - - xlir 

Circulation of Sea Fisheries Act, 1883 - - - - xliv 

Attention of Masters and Owners of Boats directed thereto - - xliv 

CommiE«ioner8 appointed to make inqiiiry relative to thd Act - xliv 

Interview with these Gentlemen ^ - - - - xliv 

Particulars supplied - - -.-.,- - - xliv 

Officers instructed to gfve them Information - - - - xliv 

IVawling Commission askc^d Opinion of Board as to Marine Police - xliv 

Referred to Board's Reports on the Subject .... xliv 

Insufficient experience of Board to frame R^egulations for Trawlers - xliv 

Reasons thereof explained .*-... xliv 

Proposed that the Board should have power to make Riegulations - xliv 

Former Board had such a power as regards Herrings ... xliv 
Clause in former Acts should be re-enacted to embrace all Sea 

FiBheries .---i... xlv 

Principle of Legislation as regards Trawling - - - - xlv 

Prosecution under Sea Fisheries Act, 1868, against a Steam Trawler - xlv 

Conviction obtained -.-.-- i xlv 

Difficulties in the Case - - - * i i xlv 

Act regulates proceedings of Trawlers and Drift-net Fishermen • xlv 

Superintendence at Sea of Fisheries - * - * i. xlv 

To whom entrusted ---*.-- xlv 

* Jackal' stationed at Rothesay - * - * * xlv 
'Vigilant 'stationed at Granton - u'.i- . . jrjy 

* Jackal ' should be replaced by a Seaworthy Vessel - • - tlv 

* Vigilant ' Cruiser should be superseded by a Steamer i . xlv 
Both should have Tenders * * * ♦ ♦ r xlv 



Digitized by VjOOQIC 



X OOHTKIITS. 

TAom 

Services of 'Jackal' ------- xlvi 

AtBallantrae -------- xlvi 

In Hebrides -...---- xlvi 

On East Coast »lvi 

Her retnrn to West Coast ------ xlvi 

Prosecntions for Contravention of Sea Fisheries Acts - - - xlvi 

Beneficial effects thereof -.---- xlvi 

Commander's Services appreciated ----- xlvi 

* Daisy's ' Services .---.-- xlvi 
Interrupted, owing to repairs ------ xlvi 

Complaint against Sunday Fishing ----- xlvi 

Application to Admiralty for protecting Vessel - - - xlvi 

H.M. Cutter * Neptune ' appointed ----- xlvi 

Practice stopped ---.--- xlvi 

Fishing in Loch Houm - - - , - - - xlvi 

Disturbances apprehended between Seine and Drift-net Fishermen - xlvi 

Application for Protection .-.--- xlvi 

< Daisy 'sent -------- xlvi 

Disturbances prevented - - - - - - xlvi 

Services of * Vigilant * - - - - - - - xlvi 

In Firths of Forth, Tay, and Beauly ----- xlvi 

In Hebrides -------- xlvii 

On East Coast from Aberdeen to Troup Head - - - xlvii- 

* Vigilaut's * return to Firth of Forth ----- xlvii 

Her valuable Services ------- xlvii 

Commander's Activity and Eneigy ^ - - - - xlvii 

Temporary Vessels ------- xlvii 

H.M. Gunboat 'Firm' ..---- xlvii 

H.M. Cutter* Eagle' - - xlvii 

H.M. Cutter* Squirrel' - - - - . - xlvii 

H.M. Gunboat * Ariel ' ------ xlvii 

Their efficient Services -.-.-- xlvii 

Obligations to Admiralty for these Vessels - - - - xlvii 

* Jackal ' and * Vigilant ' also employed in Scientific Investigations - xlvii 



THE TITLES TO FISHERMEN'S HOUSES. 

Titles to Fishermen's Houses ...-<.- xlvii 

Fishermen's Houses commanly held witfaovt Titles «. - . xlvii , 

Extent of the PraetiM^ • . . , - ^ xlvii 

Buckie -..--^^- xlvii 

Port GU)rdon --.*«,•- xlviii 

Portessie -..-♦.!.. xlviii 

Findochty * • - - • - - - xlviii 

Port Enockie -...---.. xlviii 

Sandend - * ,.., . ^ - , idviii 

Whitehills ..-.•-.- xlviii 

Gardenstown ----,-.. xlviii 

Crovie -.--.,-.- xlviii 

Generality of Practice in Islands • • . . . xlviii 

Value of Property so held ...,..- xlviii 

Evil results of System - - r • * -.- xlviii 

Its origin - • • - ' . • -: - - xlix 



Digitized by VjOOQIC 



- PAQB 

How Purchases aie i&adfe * - - - - - - xlix 

Belation of Btijer to a Superior - - - - - zHx 

Proprietors ready to grant Titles ----- xhx 

Bifladvantage to Superior of present Syvtem * • - - 1 

Proper lUfmedy , - - , * - * 1 

Suggested new Begister --...- 1 

Leading Features of Scheme - ^ - • . - 1 

Difficulties caused by existing System in raising Money for Hai^MNini ^ ii 

Suggestion of Harbour Districts - - - - * li 

Plan impracticable for want of Tilto . ^ . • . Hi 

TELEGRAPHIC EXTENSION. 

. Telegraphic Extension - - • . . ^ . lii 
Telegraphic Communication to Castle Bayi and to Qrimey and 

; Shetland - - - - * - - * lii 

Agreements entered into ------ lii 

Appreciation of Fishermen and othATs oi the Benefits confeixed » lii 

Illustration thereof from Orkney ..... lii 

Oth^ AppUoationfr for Telego^h Wires ..... lii 

Consideration thereof delayed* • . . . . liii 

HARBOURS. 

fttarbours ........liii 

Applications for Assistance to Fishery Harbours • • • Hii 

• Bngineers^ Report on Harbour WgAm in progress • - • liii 

Kess Harbour, IsUind of Lewis ..... ifji 

'"Rndochty Harbour - - • - i. - liii 

Grovie Landing Slip --....- liv 

St Monance Harbour - ., ^ . . . . liy 

ifitoneharen Harbour ^......Jiiy 

B^oadf ord Harbour, Skye .- . . . . liy 

Inability of Board to assist bthsr Fiet* and Havbowto - - Iv 

Hopes Parliament williiyourably consider Fishery In totco t s * « Ir 

Fadlities desirable for formation of Harbour Authoiilf - » Ir 

Aums rooeiyed and paid for Piers and BEarbouai * * . ly 

SALMON FISHERIES. 

Salmon fisheries ....... ly 

Mr Young's Ini^eeti0na and R^Kots tberecm to the Board since the 

beginning of 1883 --.--..ly 

Inspections yet to be made .--... lyi 

Salmon Disease • • » . • • . Ivi 
Exceptional position of the River Eden which foils into St Andrews 

Bay .---.-...Ivi 

The Doachs at Tongland ..*... lyii 

Iliagal Fishing by Yachtsmen . ^ » # ^ • tvii 

Pollution of Rivers - - - ^ - . - Ivii 

Alteration of Rod Fishing Season on Ajuha atid Nitk - - Itiii 

Marking out the Lowtwater riwinafl of the Qotmmr Filth - - Iviii 

Proposals for a new Salmon Fishery Bfll .... iviii 

Decrease in the Take of Safanon im 1684^ as ofoaparad in£k 1883 - Iviii 



Digitized by VjOOQIC 



XU OONTBMTa 

PAQB 
SCIENTIFIC INVESTIGATIONS. 

Scieutiiie Invesiigationd -•••--- Hz 

Pfopoeed IHrestigationB .-..-. lix 

' Work SQspended for want of Funds, 4ic, ** ' * ~ ^ 

Professor Ewart requested to report on the Work accomplished by 

' the TJiQi FiA Comniksion « - - - - - Ix 

' Requirements for Scientific Investigations - - - - fad 

Bt Andrews Station *:^- - • - - fad 

A Natumlist engaged « - ^ - - - - hd 

Erection of a temporary Laboratory at Tarbett, Lochfj^ne ^ - fad 

Description of Station ...--. Ixii 

Development of the Heiriug ...... fadi 

Spawning of the Cod - - - * - - - fariii 

Rothesay Aquarium placed at the service of the Board ^ - Ixiii 

Enquiry iilto the Food of th^ Herring . ^ . . fadii 

Material collected by Fishery Officers -^ - - - Ixiv 

Cromarty Laboratory - . . .x » . - fadv 

Proposed Laboratory on the Firth of Forth - •* - - Ldv 

ESTIMATED PRODUCE AND VALUE OF THE FISHERIES 
OF SCOTLAND: 

Estimated Produce cind Value of the Fisheries of Scotland - - Ixv 

Cured Fish - - - i - - i - Ixv 

Fish sold Fresh. •»---.--.- Ixv 

White Fish - ^ - - - . - Ixv 

Shell Fish - - ,*.-.. ,t , . . . ]xv 

Salmon. - > -^ % - ;. *- - - Ixv 

Total Value df Fisheries : ^ -. -. - - facv 

SUMMARY;. 

Summary JiJi*... ixvi 

Totals of Herrings cured, branded, and exported ;. ^ . fatvi 

Totab of Cod, Ling and Hake cured and exported •: ^ • Ixvi 

Value of Fish sold Fr*H - * • ,- - - - Ixvi 

Total Value of FisherteB' ^ .i : * - i . - Ixvi 

Number of Boats and Vessels «Qid PishehiMui . ; . i & « . Ixvi 

Value of Boats, Vessels, Neta, and Lines . . . « facvi 

Total number of Persons en^ployed c . . •* • 1 * " " ^^^^ 



APPENDICES, 

Contents of Appbndicbs - ; i - . i i 

APPENDIX A— Herring Fishery 6-15 

APPENDIX Bi— Cod and Ling Fishery . . . , le^i 

APPENDIX a— Fish sold Fresh - * - : - 28 

APPENDIX D.— Fishery Statistics :, . i . : 2J^^ 

APPENDIX K— Harbour Works »nd Telegraphic Extension ^ 87-91 

APPENDIX R— Scientific Investigations . • . ^ 88-92 

APPENDIX GP.— Salmon Fisheries-^Report to Baud by Inspeetot - 98-800 



Digitized by VjOOQIC 



THIRD ANNUAL REPORT. 



TO THE EIGHT HONOURABLE 

SIR WILLIAM VERNON HARCOURT, M.P., 

Her Majesty's Principal Secretary of State for the Home Department 

Fishery Board for Scotland, 
Edinburgh, \st May 1885. 

Sir, 

We, the Members of the Fishery Board for Scot- 
land, appointed under the Fishery Board (Scotland) Act, 1882, 
have the honour to submit our Third Annual Eeport, in terms of 
the fifth section of that Act 

THE FISHERIES OF SCOTLAND. 

The Herring Fishing of 1884 was the most abundant everH^r^i 
known. Unfortunately, however, it was largely composed of Fishery, 
immature and small fish, and, on this account, it was of much less S|5^^**^ 
value than it would otherwise have been. The high prices which abundaS? 
herrings brought during recent years led to agreements being ^ver knowD. 
entered into for last season's catch, under which the fishermen were bSween*^** 
to get from the curers more bounty money than had ever been paid Curem and 
before, and full prices for the herrings taken during the season. Fishermen. 

Great shoals of young herrings were found far out at sea much Qr^at takes of 
earlier than usual ; and before they had time to mature, the boats youn^ 
went out to capture them, and landed very heavy takes. The ^®"^^" 
curers as a rule declined to receive these fish at the prices fixed cure„^gciine 
for the season until the day when the agreements began to take to purchase 
eflfect ; and the fishermen sometimes found it impossible to sell J^ments ire 
their takes at all. After the agreements came into force, the fishing in operation, 
continued very abundant, but large quantities of the herrings 
captured were still so small as to be of comparatively little value. ^^ing^iJeavy 
Sometimes the takes landed were so heavy, that the curers were takes cured 

B 
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Many boat- unable, especially when there were late deliveries, to get one day's 
^*^~^?J^^ catch salted before the next day's catch arrived; and it often 
oT«rboaitL jjg^pp^oed ^hat many boat-loads of beriings were thrown back into 

the sea, and that others were used for manure. 

Matters This state of matters, with some exceptions, existed more or less 

■iiiiiUrat at nearly all the stations, but particularly over the extensive range 

SStoi!? of coast embracing Fraserburgh and Wick. As mentioned in the 

report of the district of Fraserburgh, the fishing there of one day 

alone (July 15th) yielded about 20,000 crans, of which, owing to 

its being so great a catch, and to some of the boats being late in 

getting back tx) harbour, upwards of 6000 crans had to be thrown 

overboard, while 3000 crans were carted away for manure. The 

Btetiom where fioest herrings of the year were captured in the Shetland district 

Stta "^ A portion of the catch at Orkney was also good, and towards the 

end of the season an improvement took place on those landed 

at Peterhead. From Peterhead southwards, as far as the Eye- 

. HflRtngs emeU moutb district, many of the takes were also of good quality. Over 

•UoTerWeit thfe Whole West Coast, the fish generally wenJ of a smaller size 

^^^^^^ than usual. 

Mtrketgiutted, In consequence of what has been stated above, the market became 
ud feU in glutted with cured herrings, and a great fall in prices took place, espe- 
SSTiUilway cially of maties and immature fish. But had the railway charges for 
Wm Die- fish transit been considerably lower than they were, a large quantity 



lurt^tiin of of herrings, for which no market could be found, would have been 

Firfi. *" distributed over Scotland and England in a fresh or lightly salted 

state. At present, the cost of carriage is often much more than the 

value of the fish, and in many centres of population herrings can 

only be sold at prices so high as to place them beyond the reach 

bi the poorer classes. 

Peeuiia^ In SO far as the fishermen were concerned, the season was a most 

§2^^' profitable one. Unfortunately, it was otherwise with the fish-curers, 

many of whom sustained serious loss. 
Veioeofthe In a subsequent part of the Eeport, it will be seen that the 
^«^* estimated value of the herrings which were cured last year, was 
l^T*" £2,121,346, lis. 3d., and of those which were sold fresh, £150,720, 
making together £2,272,066, lis. 3d. ; that the estimated value 
of other white fish was £723,844, Is.; of shell fish, £80,939; 
and of salmon, £275,000, — the gross total estimated value of 
the fisheries of Scotland for the year 1884 being £3,351,849, 
12s. 3d. 
NoiiiMttBor The collection of returns of the entire produce of these 
wiiMtHSi fisheries was begun by this Board in April 1883; but as no such 
^^to yM^ statistics were ever collected before, means do not exist for making 
a comparison between the value of all the fisheries in the year 
1884 and of any former year; but it is believed that the pro- 
duce of that year was quite as great as the average of recent 
years, 
tmp^rtaace It is difficult to form an adequate idea of the immense import- 

n^MMiesto *^^® ^^ ^^^^ ®®* fisheries to the people of Scotland. But it 
£o2ttcL may be stated that the number of persons employed last year 
in connection with this industry was estimated at 103,804, so 
Mutt, including families, there may be half a million of people, or 
about ooe-aeveutb of the entire population of Sootland (which bjr 
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the eeneus of 1881 amounted to 3,735,573 persons), more or less 
dependent upon them. 

while, however, as mentioned above, it is believed that the Fiuctuatiotw 
proiluce of tlie sea fisheries of Scotland last year was quite equal pishing*^*^ **^ 
to the average of recent .years, many fishing grounds which GroundB. 
formerly yielded large quantities of food-fishes are now all but 
unproductive. Other grounds, again, are now yielding year by 
year great takes of fish, where at a previous period scarcely any 
were to be found. In former years, for example, the herring Shetland 
fishery at the Shetland Islands was an abundant one, but thereafter ^^^ 
it fell away, and in 1874 it only produced 1100 barrels of cured example 
herrings, which at 25s# a barrel, amounted to the small sum of*^®'®**'- 
£1375. Since 1874, however, it has gone on increasing, and last 
year it yielded no less than 300,117 barrels, which at 25s. each, 
amounts to £375,146, 5s. 

The causes of such changes in the productiveness of fishing Restoration 
grounds are to a great extent unknown. Since its constitution, ^^^^^^JjlJ^ 
the Board has devoted much attention to the whole bearings of former 
this question, in the hope that means might be found for restoring fertmty. 
exhausted fishing grounds to their former state of fertility. As the 
result of experiments carried on in the Moray Firth, at St Andrews, 
and at Ballantrae, and from the information gained by Professor 
Ewart in the United States, the Board believes that, with sufficient 
funds and increased powers, the numbers of the less migratory 
fish inight be greatly increased in the territorial waters, while 
steps might be taken to attract annually large numbers of cod, 
haddock, and other migratory forms to the inshore fishing grounds. 

Happily, the country is now beginning to realise the great Coontry 
itnportance of this matter, and the Government have placed at the [mpSiSmce 
disposal of the Board money to carry on scientific investigations of matter. 
ki connection therewith, and it is hoped that the produce of the 
Scottish fisheries, great as it now is, may still be largely increased, ^cientifio 
Particulars of what the Board has done in scientific investigation ''®^*^ °''** 
are given in this, and its two previous Annual Reports presented 
to Parliament, to which reference is made. 

HERRING FISHERY. 

iThe totals of the herrings cured in each of the last five years are: — 

Years. Barrels cured. Barrels mxM 

1880, 1.473.C00i ' yelJS**'* 

1881, l,lll,155i 

1882, l,282,973i 

1883, 1,269,41 2 J 

1884, 1,G97,077| 

These results show that the fishing of 1884, as compared with increawin 
that of 1883, yieWed an increase of no less than 427,664J barrels, i8»*°» *»»'• 
or 33-6 per cent. Both the East and West Coasts contributed to sotli Coast* 
this rise, but more especially the former. The increase on^ntj^^ 
the east coast was 408,145 barrels, being 38-9 per cent., and on 
the west coast, 19,519| barrels, or 88 per cent. 
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Results of 1883 The particulars of the results of the fishing of last year when 
*^^^ ^™' compared with those of 1883, in the herrings cured, branded, and 
^ exported, and in the amount of brand fees received, are as 

follow : — 



Years. 


Barrels 
Cured. 


Barrels 
Branded. 


Barrels 
Exported. 


Brand Fees, 


1883, 
1884, 


l,269,412i 
1,697,077J 


470,995i 
653,425 


890,760J 
1,185,220^ 


;C7,849 18 6 
10,890 8 4 


Increase in 1884, 


427,664} 


182,429^ 


294,460 


;£3,040 9 10 



Increase in A comparison of the results of 1884, with the average of those 

1884 on average of the preceding ten years, shows a large increase in all the items, 

of preceding . j: o ^ » 



ten years. 



VIZ. : — 



Years, 


Barrels 
Cured. 


Barrels 
Branded. 


Barrels 
Exported. 


Brand Fees. 


Average often years ) 
1874-1883, . ] 

Year 1884, . 


l,027,416t 
l,697,077i 


460,823 
653,425 


700,805 
1,186,220J 


£7,680 7 8 
10,890 8 4 


Increase in 1884, . 


669,660} 


192,602 


484,415i 


£3,210 8 



WEATHER. 

Weather. The State of the weather has now more effect than formerly in 

it8 importance influencing the prosperity of the sea fisheries, particularly those 
Fisheries ^^^ herrings, cod, and ling, as these industries are now most 
successfully prosecuted at a considerable distance from land, varying 
from 30 to 120 miles ; and it is of the utmost consequence that the 
wind should be such that the boats can get quickly back from 
the fishing grounds, so as to land their fish without much loss 
of time, 
state of During the whole of the summer herring fishing of last year, the 

Weather season was one of extraordinary mildness, and there were no storms 
H^^ng*™^^ to detain the boats on shore, or to force them to make for land 
Pishing. before working their nets. The only interruptions to the regular pro- 

secution of this fishing were occasional fogs and calms, which occurred 
about the end of July and beginning of August ; but, nevertheless, 
there was not a single night in, the whole season when some of the 
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boats ^ere not at sea. During the early herring fishing at the During Early 
Outer Hebrides, the weather was also remarkably good, except at S®^ 
lU commencement in May. The winter herring fishing at Ballan- d^ winter 
I rae, however, suffered greatly on account of storms. The fishermen Herring 
had frequently to remain on shore when there were large shoals sSS^tiil 
of herrings upon the coast, and some of the seinenet boats were *" 
not at sea more than four or five times during the season. 

Xotwithstanding, however, the favourable state of the weather 
during the summer and autumn herring fishing of 1884, the 
Board has unhappily to record that no fewer than 73 lives were 73 lives lost. 
lost during that year — 43 on the East Coast and 30 on the West 
tJoast — in connection with the sea fisheries. Further, 39 boats Loss on Boats, 
were totally wrecked, and 112 were damaged, causing an estimated ^^^' ^ 
loss of £6342. A loss on nets aud other fishing material was 
also incurred amounting to about £23,164. Detailed particulars Particaiars of 
of these casualties will be found in Table V, Appendix D, to ^'^*^«»- 
which reference is made ; and it may be stated that such informa- 
tion has for the first time been collected in Scotland. 



EAST COAST HERRING FISHERY. 

Following the course which has been adopted for the last two East Coast 
years, some details will now be given, taken from the reports of y^^ 
the inspectors and district ofl&cers, regarding the herring fishery of 
1884, in each of the twenty-six districts into which the Coasts of 
Scotland are divided, beginning with the seventeen on the East 
Coast These are — Eyemouth, Leith, Anstruther, Montrose, Stone- Seventeen 
haven, Aberdeen, Peterhead, Fraserburgh, BanflF, Buckie, Findhom, ^^^ 
Cromarty, Helmsdale, Lybster, Wick, Orkney Isles, and Shetland 
Isles. 

Eyemouth District. 

From Amble, in the county of Northumberland, to the east Bide of St Abb's Boundary of 
Head, both inclutive, with Coquet Island, Holy Island, and the Fame District 
Islanda 

Didrict Fuhery Office^Brnvick-on-Tweed, 

The average number of boats which fished in Eyemouth district Number of 
last year was 434, being about the same as in 1883. About 100 »<>»*« fi»^>i^- 
of them belonged to Cornwall. The fishing was the most abundant 
ever known in the district. It b^an with a few boats in the Progress of 
second week of June, and was fairly successful till the end of ^^*i^- 
July. At that time the fleet had increased to upwards of 400 sail, 
and the prospects of the fishing became exceedingly encouraging, 
daily takes being got varying from 50 to 100 crans a boat, and as 
many as 120 crans were not unfrequently landed. This great lu great 
prosperity continued for five weeks. The weather was exceptionally prosperity. 
fine during the whole season, and the fishing went on with almost 
nnintermpted regularity. It was brought to a close on the second 
week of September, with a total catch of 84,112 crans, giving an Total and aver. 
average of 194 crans to each of the 434 boats, being an increase age Catch. 
of 36,086 crans on the total fishing of 1883, aud of 83 crans on the 
average per boat. Of the whole catch fully three -fourths were 
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How disposed 

FithiBff 
Oroimos. 



Steam Togs 
employed. 



cured, and the remainder was sold to be used fresh. The number 
of barrels exported was 35,380, as against 7869 in tbe previous year. 
The fishing grounds extended from 8 to 36 miles off shore. There 
seemed to be large shoals of herrings spread over the coast during 
the whole season, and the quality of the fish was quite as good as the 
average of former years. During the height of the fishing 26 steam 
tugs were employed towing the boats at a cost of £1100 a week, 
and fully £4000 was paid for this purpose during the season. 



Bonndary gl 
District 



Bnmraer 
Fishing. 
Particulars 
thereot 



Winter 
Fishing. 
Its prosperity. 
Grounds fished, 



Leith District. 

From the west side of St Abb's Head, inclusive, westwards, and including all 
the south side of the Firth of Forth ; and iU norlh tide t9 BttdLh«r^ 
eaxluwoe. 

District Fishery Office— Leith. 

In Leith district there is both a summer and a winter herring 
fishery. Last year the former was prosecuted only from Dunbar 
and Newhaven. and it was fairly good. The average number of 
boats employed was about 30, and the average catch was 153 crans 
to each, as against 82 in 1883. The highest take was 84 crans, 
and the best week of the season yielded 1140 crans. The principal 
grounds fished lay 15 to 25 miles from land. The returns of the 
winter fishing were very satisfactory, and far exceeded the take 
. in any winter during the last eleven years. The fishing grounds 
were quite diflferent from those in summer, and were confined 
to tlie upper reaches of the Firth of Forth — from Inchkeitb to 
off Limekilns. About 120 boats, using drift and circle or seina 
nets, were employed during the season. 



Boundary of 
District 

First-cltfs 
Boats and 
FiBhenneu. 

Mcatlj flsfaed 
ebewliero. 



SumoMr 
Fishinf. 

Details thereof. 



Winter fishing 
▼ery succesaf uL 

Its produce. 

How disposed 

of. 

Best week. 



800 waggon 
loads and 3400 
telegrams sent 
ofi*!!! one week. 



Anstkuther District. 

From Buckhavcn to the south side of Tay, both inelunve. 
District Fishery Office— Anstrviher, 

There are 603 first-class decked boats belonging to Anstruther 
district, and 3869 fishermen, but with the exception that some of 
these boats took part io^the winter herring fishery in the district 
most of them prosecuted the herring fishing elsewhere, and Were 
spread over the stations from tlie Shetland Islands to Shields on 
the English coast 

The summer herring fishing began about 20th July, but there 
only remained in the district a very meagre fleet of ill-equipped 
eecofld-class boats to prosecute it The total catch of the season 
amounted to 3836 crans, which were all taken on grounds lying 
from 15 to 60 miles seaward from the Island of May. The winl^ 
herring fishing was the most successful ever recorded in the dietrict 
239 boats were engaged in it, and it produced nearly 83,000 cnini. 
All the herrings were sent to the home markets either in a fr«dh 
state, bloated, or kippered. The best week of the season was th«t 
which ended 9th February, when 12,365 crans were bronght ©n 
shore. During that week 800 waggon loads of herrings were sent 
off by rail, and 8400 telegrams in connection with the fishery wore 
transmitted from the Anstruther post oflSce. Witb sw^ «& 
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abundant capture, the markets became glutted, and prices were then PHoes per 
as low as from 2s. to 6a per cran, but during other weeks of the ^^^*^ 
season the rates varied from 10s. 6d. to as high as £3. The herrings FisU^ 
were all got close to the Island of May and the east coast of Fifa F^«»*- 

Montrose Distrigt. 

From the north aide of Tay to Bervie, hoth indunve, Bonndar} of 

District Fishery Offiee^Montrote, District 

Moatrpse district bad 146 boats engaged in 1884 beipg 28 f^wer ^'*™**^ Sf. 
tb^u in the previous season. The fishing began about the second ®^^ •'^^^ 
week ot July, but it was attended with only ^ moderate degree Pf IJ^S^ 
success till the beginning of August, when it improved. The greats 
bulk of the season's catch, however, was got in the three week^ 
ending 2nd, 9th, and 16th August, which yielded averages per boat ^^^?*^ 
of 38, 57, and 44 crans respectively. The fishing was brought to ^^^??l? **^?- 
a close on 13th September, with an average take pf 184 crans per 
boat, as against 88 crans in the preceding year. The grounds ?^^^ 
principally fished lay from 5 to 50 miles off-shore. The winter winter 
herring fishing of this district was more abundant in 1884 than m Wishing 
any former year. It produced 2366 crans, ^s against 1529 craw ^^^^^ 
in 1883, all of which were taken about the Tay and on the in-shore 
grounds. 

Stonehaven District. 

From Bervie, exckuivej to Skateraw, indwivi, BooodMj flf 

District Fishery Office^Stonehaven. District - 

Stonehaven district had a fleet of 102 boats fishing in 1884, 11 Number of 
of whicfi belonged to Cornwall, as against 110 in 1883. The ^***- 
fishing commenced as usual about the second week of July, but it £!r^[f^^ 
was only moderately successful until the beginning of August. ^* 
During the first three weeks of that month the average takes per 
boat were 23,41, and 38 crans respectively. Thereafter tlie fishing 
greatly fell off, and on 3rd September it was given up altogether. 
The highest aggregate catch of any one boat during the season was ^t£Suiwi«t 
275 crans, the lowest 49 crans, and the average of the whole fleet Catch. ^^^ 
was 139 crans, as against 120 in 1883. The quality of the herrings Quality of 
was good until the middle of August ; thereafter the takes were ^^^' 
chiefly composed of spent and small inferior fish. About one half 
of the entire catch was got 30 to 70 miles at sea, and the remainder GroojuiB 
from 5 to 15 miles off-shore. In June, before the fishing commenced, L^J^shoaU 
Urge shoals of herring were seen from 5 to 100 miles from land; aeen in Juno, 
but it is supposed that the greater portion of them went to the 
Berwick and Northumberland coasts, where there was afterwards an 
unusually abundant fishing* The winter Jierring fishing is very Winter 
limited in this district. Last season it yielded 600 crans, j^Jbich *'»«^in«' 
were sold at prices varying from X2 to £5 a ctsml la the winter 
of 13B3, 2Q0 crans were taken. 

Abebdeen District. 

Erom Skftteraw, excltisivSt feo Aberdeen, inclusive* Itofei4li(ri^ 

District Fishery OJice—Aberdeen, ?m.lt»?f 

In the Aberdeen district 374 boats were employed test yeat—^sijaefFiainii. 
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Fogs and 
Calms delayed 
some Boats. 

Herrings 
landed in bad 
condition. 
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Boats. 
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Season. 



of which were from England — as against 468 in 1883, showing a 
decrease of 93 boats. Notwithstanding this large diminution 
in the number of boats employed, the total catch of herrings 
in 1884 greatly exceeded that of the preceding year. The fishing 
was begun in June, but it was not attended with much success 
till July. The most productive week of the season was the one 
ending 9th August, which yielded for the fleet an average of 
56 crans a boat. In that week heavy takes were got of 90, 100, 
120 and 137 crans. The industry was brought to a close in the 
beginning of September. The principal grounds fished extended 
from 30 to 70 miles oflf-shore. Fogs and calms were experienced 
towards the end of July, which had the effect of delaying the return 
of some of the boats from sea, and many of their herrings were 
consequently deteriorated in value. Of these 4000 to 5000 crans 
were landed in very bad condition, some of which were only fit for 
manure. Three steam fishing boats fished from Aberdeen, but they 
were only partially successful — their takes being under the average 
of the other boats of that port. The season yielded an average of 
176 crnns per boat, as against 89 in 1883, and the gross number of 
barrels cured was 89,083, showing a rise of 37,255 barrels on the 
cure of the previous year. 



Boundary of 
District. 



Number of 
Boats in Fleet 
Fishing best 
ever recorded. 



Immature 
Herrings. 
Difficulty in 
disposing of 
takes. 



Agreement 
with Curers. 



Best weeks of 
Season. 

Great catch 
landed at 
Peterhead. 

Weather. 



Difficulty in 
dealing with 
daily takes. 

Curing Vessela. 



Petekhead District. 

From Aberdeen to Rattray Head, holh exclusive. 
District Fishery Office^Feterkead, 

The Peterhead district had a fleet of 763 boats in 1884, being 13 
more than in 1883. The fishing proved the most successful ever 
recorded there, and yielded the very high average of 240 crans a 
boat The previous year's average was 165 crans. Fishing was 
begun much earlier than usual, and before the fishermen's engage- 
ments with curers were in operation, a large quantity of immature 
herrings was immediately captured. Difficulty was experienced 
in disposing of the fish, and for the best of them prices fell as low 
as 2s, a cran, while a large proportion of the most inferior takes 
were either thrown back into the sea or used for manure. The 
fishing continued abundant till the middle of July, at which 
time the curers had agreed to take the whole catch at 20s. a cran, 
besides paying the bounty money. The quality of the takes was 
then still inferior, but an improvement afterwards took place. In 
the weeks ending 2nd and 9th August, the heaviest fishing was 
made, and the fleet averaged for these two weeks, 45 and 67 crans 
respectively. On the 6th August 310 boats landed at Peterhead 
the extraordinary high average catch of 45 crans. The shoals were 
chiefly found from 16 to 60 miles off-shore. The weather was 
unusually fine all the season, with the exception that there were 
occasional fogs, which, together with some calms that took place, 
had the effect of sometimes detaining the boats at sea. On account 
of this, and of the heavy takes, great difficulty was frequently ex- 
perienced in getting each day's catch satisfactorily dealt with. 
Three curing vessels fitted out for the deep sea fishing were em- 
ployed during the season, and met with a fair amount of success. 
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There were cured on board of these vessels 1407 barrels of herrings, 

a considerable portion of which obtained the crown brand. The 

season closed about the middle of September. The gross number Number of 

of barrels cured in the district amounted to 296,569, as against ^*"*^* ^"'^•; 

182,590 in 1883, being an increase of 113,979 barrels. 



Fkaserburgh District. 

From Rattray Head, inclusive, to Troup Head, exclusive. Boundary of 

District Fishery Office— Fraserbwrgh. District. 

The continued prosperity of the Shetland herring fishery had More Boats go 
the effect last year, as in the three previous years, of attracting Jg Shetland 
boats from the Fraserburgh district in increasing numbers, and its *° o^'n^^rj. 
fleet showed in 1884 a further diminution of 99 boats. The number Number em- 
of boats engaged during these past four years was 1007 in 1881, f"^^^^ ^° '*^^ 
900 in 1882,839 in 1883, and 740 in 1884. Notwithstanding, ^"^ ^**''' 
however, the further decrease in the boats employed in 1884, the season most 
fishing greatly exceeded that of any former year, and will long be abundant ever 
remembered for its remarkable abundance ; but unfortunately it ^°^^"' 
contained a very large quantity of immature herrings or maties. 
The season opened about 1st July with unprecedented success — progress of 
average takes varying from 15 to 30 crans a boat being landed Fishing, 
daily. On 15th July, 650 boats had an average take of fully 30 
crans; but owing to the greatness of this catch and to some of 
the boats being late in returning to harbour, upwards of 6000 
crans had to be thrown overboard on the following morning, Herrings 
while 3000 crans were used for manure. The curers urged the thrown over- 
fishermen to use larger meshed nets, and not to go to sea every ^mi^ure?^^ 
night Next day, however, a large number of the boats had takes 
varying from 80 to 130 crans, and the gross quantity of herrings 
captured was greater than ever, so that the fish-curers, coopers, and Trade over- 
gutters were overwhelmed with the amount of work they had to whelmed with 
face. Continued success attended the progress of the fishing till '^^^^' 
about the middle of September, when it was brought to a close. 
The average catch for each of the 740 boats was 278| crans, against Average catch 
138 J in 1883, but one of the boats had been so fortunate as to have of Boats, 
taken 630 crans in eleven hauls. To the great loss of the fish- 
curers, the herrings, as has been already stated, were generally Herrings 
inferior in quality, probably not more than one-sixth being full inferior. 
fish. Dense shoals of herrings had been found all over the coast j^^^^ gj^o^jg 
during the season, and the grounds fished extended from 5 to all over coast. 
65 miles oflf-shore. The weather was generally very fine and 
well suited for fishing. There were no less than 348,368 barrels Gross results 
cured, being an increase of 155,540^ barrels on the number ofof»eason- 
192,827i cured in 1883. A large quantity of the herrings were 
kippered for the home markets, and upwards of 334 tons were 
preserved in tins, chiefly for exportation. Unfortunately, however, 
of the season's catch about 10,000 crans only could be disposed of 
for manure. 
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Banff District. 

Froift Troup Head, inclusive to Cullea, exdu^%v$, 
Dittrid Fishery O^ce— Macduff, 



Number of 
Boats. 



The Banff district had a fleet of 150 boats, being 32 less than in 
1883, but the catch of 1884 was much greater than that of the 
Average Catch, previous year. It reached the high average of 210J crans a boat, 
Barrels cured, ugainst 117^ crans in 1883. The total nomber of barrels cured 
was 40,787, while that of 1883 was 25,872^, showing on increase 
last year of 14,914^ barrels. Fishing operations began about the 
usual period — the second week of July, and that month was the 
best of the season, and yielded a greater catch than it had done in 
any former year. The fishing closed at the end of August. Th^ 
quality of the herrings was generally poor — a large proportion 
being maties and small full fish. The grounds fished lay from 40 
to 60 miles off-shore. 



Abundant 
fishing in July. 



Quality of 
Herrings. 



Boundary of 
DiBtrict. 



MoEAY FiKTH Districts, embracing — 
Buckie District. 

From Cullen to east side of Spey, both indumv^ 
Diiftriet Fishery Ofic^Buckit, 



Boundary of 
District. 



FiNDHORN District. 

From west side of Spey to south side of Kessock Ferry, &ol& inckmvi, 
IHstrict Fishery Office — Burghead, 



Boundary of 
District 



Cromarty District. 

From north side of Kessock Ferry to south side of Mickle Ferry, hothincluHve. 
District Fishery Office — Cromarty. 



Bomdary of 
District. 



Aggregate- 
Fleet. 



Average 
Catches. 



Fishing 
grounds. 
Weather fine. 
Barrels cured. 



Quality 
inferior. 
Best boats 
Hshed else- 
where. 



Helmsdale District. 

From nortb side of Mickle Ferry to Dunbeatb, both inclusive. 



District Fishery 



Brry to J 
Office^. 



UelmedaU. 



The Moray Firth districts, extending from Cullen to Dunbeath, 
liad in 1884 an aggregate fleet of 303 boats engaged In fishing at 
home, being 9 fewer than in the preceding year. Most of these 
boats were old and of an inferior character, with inferior netting. 
The average season's catch per boat was 77 J crans; in 1883 it was 
72^ crans. The averages of the different districts were — Buckie 
120^ crans, Findhorn 8GJ crans, Cromarty 40^ crans, Helmsdale 
63 crans. The in-shore fishing was of no importance. The 
productive grounds ranged from 15 to 30 miles seaward, and 
remarkably line weather favoured the boats ell the season. The 
gross quantity cured in the four districts was 34,720 barrels, as 
against 31,84"3 in the former year, showing an increase of 2*877 
barrels; but the herrings were usually small and of inferior quality. 
All the finest and best equipped boats belonging to the Moray Firth 
districts fish at other stations. Last year they bad generally a most 
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suceessfal season, more particularly those belonging to Buokie and Had most 
Findhom,each of which bad an aggregate catoh of from 200 to 600 ^^^^""^ 
crtna. 

Lybstbr Distbict. 

From Dunbeath, exclusive j to East Clyth, inclusive. Boundary of 

District Fishery Office — Lyhster, District. 

In Lybster district 119 boats were employed last year, being 29 Number Af 
f^w^r than in 1883, and 48 fewer than in 1882. Only about one- ^^^ ^ 
third of the boats belonging to the district are fully decked ; the *™^ ^^ 
others are half decked, and generally old crafts. During the latst 
twenty years the industry has not been in a prosperous state in the industry not 
district. The fishing began last season as usual about the middle K?JP**^^ ^" 
of July, and ended on 2nd September, with the poor average catch progrM« of 
of 37^ crans a boat, being a decrease of 73^ crans on the average Fisbing. 
of the previous year. The barrels cured were 10,876 less than in Barrels cured. 

1883. The grounds fished last summer and autumn lay from 10 

to 12 miles, and from 30 to 40 miles at sea. The winter hshing was Fisbinx 
prosecuted close in-shore. During most of the season the herrings nj^jj^y of 
were smaller than in former years, but in winter 1189 crans of Herrings, 
large fine herrings were captured. 

Wick District. 

From East Clytfa, exdudve, to Cape Wrath, inclusive, including the island of Boundary of 
Strwna in the Pentland Firth. District. 

District Fishery Office— Wick, 
Wick district had a fleet of 543 boats engaged in the fishing of Fleet of Boats. 

1884, showing an increase of 25 boats on the previous year. The 

average catch per boat was 190 crans. The number of barrels Average Catcb 
cured was 127,140, being 28,528 less than in 1883, but the cure *^^^^« 
of that year was the highest ever reached in the district The^ 
fishing began sooner than usual, and before the middle of July it Opening of 
was attended with unprecedented success as to quantity, but the ^**^»°«- 
herrings taken were immature and of comparatively little value. 
Curers were unprepared for salting such a large catch at so early 
a period of the year, as in former seasons the enterprise had at that 
time scarcely commenced. The fishing continuDd remarkably abun- Very heavy 
dant, and many takes were lauded varying from 40 to 140 crans. ^*^^®*- 
One yielded 150 crans, which was said to be the largest haul ever Lai^est take 
taken by any boat on the East Coast of Scotland. There were fogs ^^^ ^^^^^' 
and calms for about ten days in the earlier part of August, when Ca^T* 
the prospects of the fishing were at their best, which frequently pre- 
vented the boats from getting to sea. Had it not been for this the 
gross catch of the district would have been mucli larger. Scarcely 
any herrings were taken in-shore. The productive fishing grounds Fishing. 
extended from 26 to 60 miles from land. Two establishments, with Grounds. 
the Beeessary machinery, were erected at Wick last year for manu- 
laeturing manure from fish offaL 

Orkney District. 

Hie Orkney Islands ; and Swono, in the PenOand Fipth. S?^^'^ °^ 

District Fishery Office—St Margarees Hope. Im^L 

In 1884 the Orkney district employed 290 boats, being ani^umberof 
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increase of 85 on the preceding year. Of these boats 167 fished 
at Stronsay section, and 123 at St Margaret's Hope section. The 
fishing began about the middle of July with very encouraging 
success. The first week yielded an average of 42^ crans a boat, 
but in the subsequent weeks the takes were smaller. A 
peculiar feature of the season was that the success of the differ- 
ent boats was much varied, their gross takes ranging from 20 
crans each, up to as many as 500. As was to have been anti- 
cipated, when such heavy fishing was got by some boats, it 
occasionally happened that nets could not be hauled up owing 
to the weight of herrings which they contained, so that both 
nets and herrings were lost. The fishing closed on 6th Sep- 
tember, with an average catch ot 126 crans for each boat en- 
gaged. With the exception of the year 1883, when it was 181 
crans, this was the highest average ever recorded in the district. 
The number of barrels cured was 48,824 against 46,372 in 1883. 
During part of the season the quality of the herrings was good, but 
a great portion of the whole season's take was composed of inferior 
fish. Fogs and calms more or less prevailed for about two weeks 
during the height of the season, and there were gales at different 
times, both of which had the effect of keeping the fishermen on 
shore. Owing to the increased number of boats .employed, and the 
widely scattered stations in the district, it was found necessary to 
divide it into two sections — St Margaret's Hope and Stronsay; and 
this arrangement enabled the Board to supervise the fisheries with 
less difficulty than formerly. 



Boundary of 
District. 

Development 
ot* Fisheries. 
Increase in 
Boats. 



Places to which 
they belonged. 



PreparationB 
made for large 
Fishing. 



Curing 
Premises. 

Number of 

Persons 

employed. 

Good order 
maintained. 

Beginning of 
Fishing. 



Shetland District. 

Comprising the Shetland Isles ; and Fair Isle and Foula Islands 
District Fishery Office — Lerwick. 

The returns of the Shetland district for the last few years 
show that very great progress has been made in the development 
of its fisheries. Last year 932 boats were employed, against 792 in 
1883. Of this large fleet, 377 boats, including 45 old six-oared 
boats, belonged to the district. The remainder came from Caith- 
ness, fioss-shire, Moray Firth, Aberdeenshire, Firth of Forth, Argyll- 
shire, Isle of Man, England, and Ireland. The trade, anticipating 
that there would be an abundant fishing in 1884, made great 
preparations to profit by it as far as possible. In the spring of that 
year, no fewer than 37 new curing stations were erected, and many 
of the old ones were enlarged and improved, involving a large ex- 
penditure, and greater quantities of barrels and salt were imported 
than usual The number of curing premises in use during the 
season was 123. The number of fish-curers was 71, and it was 
estimated that altogether upwards of 12,000 persons were employed 
in the district in connection with the fishery. Notwithstanding 
such a great gathering of fishermen and other persons from many 
dififerent places, it is gratifying to state that generally very good 
order was maintained throughout the season, both at sea and on 
shore. Fishing was begun about the middle of May — ^three weeks 
sooner than usual — and large catches of immature herrings were 
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landed during that month at Balta Sound and Sonasvoe. The 
early fishing was commenced on the west side of Shetland on 
1st June. It was unproductive at first, but by the middle of that its progress. 
month takes of 50 to 70 crans were got. At some of the stations 
large quantities of herrings were then delivered, and the curers 
experienced great difficulty in getting one day's fish salted before Difficulty iu 
next day's came to hand. About the second week of July the fish- J^J^ ^^^^' 
ing M^as given up at the west side of Shetland, and the boats went 
round to the east side, and continued the fishing thera During the ^^^ 
season, the herrings kept much further from land than in the pre- 
ceding three years ; and those caught on the west, or Atlantic side, 
of the district were matured and fit for curing two or three weeks 
earlier than those taken on the east side. Fogs, calms, and gales Weather. 
interrupted the fishing to a limited extent, but, upon the whole, 
the weather throughout the season was remarkably fine. On some 
parts of the coast dog-fish appeared in great numbers, and caused Dog-fish, 
much damage to netting. At the beginning of the fishing the 
quality of the herrings was poor, but it greatly improved during Quality of 
the regular season, and the fish were then very much larger and Herrings. 
better than those taken in the other East Coast districts. The 
aggregate catch of the district was the largest ever recorded there, Aggregate ai: ' 
and amounted to 208,000 crans, or 16,000 more than in the *^®^® ^^^^ 
previous year, giving an average take to each of the 932 boats 
engaged of 223 crans. Of these boats, 628 fished iu Lerwick Boats in each 
section and 304 in Unst section, and the number of barrels cured ^^^^^ 
was 177,253 in the former section, and 122,864 in the latter, 
making together a total for the district of 300,117 barrels, as Barrels cureti. 
against 256,487 in the previous year. One establishment, with the 
necessary machinery, was erected at Balta Sound last year for 
manufacturing manure from fish offaL 

SUMMAEY OF EAST COAST HERRING FISHERY. 

The returns of the herring fishery on the East Coast of Scotland 
for 1884, show the large increase, in twelve districts, on the returns 
of 1883 of 453,676 barrels cured, and a decrease in five districts of 
45,531 barrels, resulting in a net increase of 408,145 barrels, in increase of 
1884. The districts which mainly contributed to this increase ^^'Jl^^^*^^ 
are — ^Eyemouth, Aberdeen, Peterhead, Fraserburgh, and Shetland ; ^° 
and the decrease was chiefly in the Wick and Lybster districts. It 
is, however, to be noted that Wick had a catch in 1883, which was 
unprecedently large. The Moray Firth stations also show a falling 
oflF, but this is in a great measure accounteri for by their best 
boats having gone to tish at other places. The rapid develop- Rapid devtioj.- 
ment of the Shetland herring fishery continues to be one of the ^^^^^^^.^^J^** 
most striking features connected with the industry. In 1874, or ten shet?^d" 
years previous to the year now reported on, the fishing throughout 
these islands yielded only the small total cure of 1100 barrels, and 
the fleet did not then exceed 50 boats. In 1881, the number Herring Fleet 
of barrels cured amounted to 59,586, and the fleet consisted of 276 ^"^^"^oy 
boats. In 1884, no fewer than 300,117 barrels were cured, and issi, ^d 1884. 
the boats numbered 932, showing an increase on 1833 of 43,630 increase in 
barrels cured, and of 140 fishing boats. ^^* *»" ^^3. 
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East CoMt The ofScial returns of herrings cured on the whole of the East 

F?f^7e*re-^*** Coast for the last fifty years, on the average of each period of ten 
years, show a large and continuous increase. They are as follow : 



Periods of Ten Years. 



Yearly iiMre^e 
in periods of 
Ten years. 



I8d5 to 1844 indusivei 


1845 „ 


1854 


}) 


1855 „ 


1864 


» 


1865 „ 


1874 


)i 


1875 „ 


1884 


n 



Barrels cured in 1884, 



Yearly average of 
Barrels cured. 
428,843 
495,879 
515,368 
602,375 
902,665 

1,456,050}. 



The number of barrels cured in the year 1884, when comp&red 
on 1883 and on with that of 1883, shows an increase of 38*9 per cent; when com- 



fucreaseper 
rent, in 1884 



last 10, 25, 
50 years. 



pared with the average of the last 10 years, it shows an increase of 
61-3 per cent; of 25 years, 107*9 per cent; and of 50 years, 147*2 
per cent 



Nine 

West Coast 
Districts. 



WEST COAST HERRING FISHERY. 

The nine fishery districts on the west of Scotland aretrr- 
Storuoway, Loch Broom, Loch Carron ftnd Skye, Fort-Williaaa, 
Campbeltown, Inveraray, Rothesay, Greenock, and Ballantrae. 



Bomidary of 
District. 



Fishing very 
successful. 
Fleet. 
Barrels cured. 



Average 
Catcb&. 

Barra Section. 



Ground 
fished. 



Stomoway 
Section. 

Larse Catch at 
Carloway. 

Best Week. 



Success of 
Native Boats 
after others 
leav«. 
Gkoundlfished. 



Stornoway District 

The i^ands of Lewie, Harris, North Uist, Benbecnla, South Uisfc, Bimn IM 
the Biiudler islands within this range ; abo 8t Kilda. 

Dutiict Fishery Office— StonMu^y. 

In Stornoway district, the fishing of 1884 was more successful 
than it has been for the previous thirteen years. A fleet of 1167 
boats was employed, and the total quantity of barrels cured amounted 
to 116,0iqi, against 68,387i in 1883, being an increase of 47,6234 
barrels. Of the two sections into which the district is divided, 
Stornoway section had 712 boats, which made an average catch of 
79 crans, and Barra section had 455 boats, whose average catch was 
56J crans. 

The fishing began at Barra' section on 12th May, and closed ou 
2l8t June, with the exception that six native boats continued 
fishing for two weeks longer. The grounds fished were chiefly in 
the Minch, 15 to 20 miles off land, as little could be done on the 
Atlantic side of the island in consequence of stormy weather. 

At Stornoway section the fishing began in April, and a large 
quantity of immature herrings were taken from that time up to 
the end of May. At Carloway, on the west side of Lewis, 9 boats 
were employed, and they landed on 25th April the large catch of 
700 crans. The best week of the season was that ending 21st 
June, when 12,869 crans were brought on shore. About this time 
most of the boats belonging to other stations left for home, but 70 
native boats continued to prosecute the fishing with success, and 
up to the middle of September their additional takes amounted 
to 10,000 crans of excellent herrings. The ground fished at 
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Stornoway section in the early part of the season was from 10 to 
20 miles off the Butt of Lewis : afterwards it was chiefly in the 
Minch, The quality of the herrings generally was not up to the Quality of 
stanclard of former years. Prices throughout the season were very ^®^*'* 
irregular, varying from 6s. to 30s. and sometimes up to 40s. a cran. 
From Stornoway section, 6725 crans fresh or lightly salted, and Crans sold 
13,640 crans kippered, were sent to the home markets; and 59,532| ^^^. 
barrels of cured herrings were exported to the Continent An Barrels cured. 
establishment, with the necessary machinery, was erected at Storno- Manufacture oi 
way last year for manufacturing manure from fish offaL Manure from 



Loch Broom District. 

from Cape Wrath to Diobaig, ho^ exclusive; including the lo6h8 and inlands Bonjulaiy of 
WitMn this range of coast District. 

District Fishery Office^UUapdOl. 

For several years past the herring fishery has been exceedingly imnrov«<| 
unproductive in Loch Broom district, but the fishing of 1884 was ^^^^i- 
a considerable improvement on that of 1883. It was prosecuted ^^^^^ 
wholly in the lochs and inland waters by native boats, of which at prosecuted. 
one period of the season 200 were employed. The fishing pro- Barreia cured. 
duced 16,700 barrels cured, against 2474 in the preceding year, 
showing an increase of 14,226 barrels. Twelve curing vessels were (J^rimr 
fitted out for the fishery during the year, and they cured on board v!^e&. 
more than half of the herrings caught in the district. The quality Qa^iity of 
of the herrings was very fair, but prices ranged as low as from 4s. to Herrings. 
14s. a cran, and on this account the fishiug was not carried on with 
the same energy as it would otherwise have been. 



Loch Carron and Skye District. 

From Diobaijg, incliLsive. to Loch Nevis, exclusive; including the lochs and Boundary of 
smaller islands within this range of coast ; also the islands of Skye, Distriet. 
Bcalpa, Rasay, Rona, and Croulin. 

District Fishery Office —Broadford, 

In Loeh Carron and Skye district^ herrings, in greater or less Herring «▼« 
abundance, were taken in all the sea-lochs on the mainland, and in ^^°'« District 
the waters round Skye and the adjoining islands. The fislr were 
spread over nearly the whole district, but the shoals were not large 
in any locality.^ The greatest number of boats employed at one Bohta 
time was 385, and the average is given at 252. The season was a ©mpioy«d- 
successful one, and lakes of from 10 to 60 crans were brought on Season success- 
shore daily for several weeks. The best week was the second in ^"'* 
September, when 1379 crans were landed. The largest takes were 
got at the Sounds of Scalpa, Rasay, and Bona. In Loch Hourn, Progress of 
where great shoals of herrings were found in 1882, the success was listing. 
only partial. The prices of fresh herriogs were lower than in any prices lowest 
previous year, and ranged during the season from 5s. to 30s. a cran. «v©r received. 
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Steamers Nine Steamers were more or less engaged in carrying herrings to 

engaged. Oban and Glasgow for consumption in a fresh state. 17,538 barrels 

Curing VMseL ^^^^ cured, being an increase on 1883 of 7117 barrels. Of curing 

vessels cleared out for the fishery, 34 were entered outwards and 33 

inwards, an increase on 1883 of 11 outwards and 8 inwards. 



Fort-William District. 

Boundary of From Loch Nevis to Oban, both inclusive; including the Lochs within this 

District. range of coast ; also the islands of Canna, Rum, Eig, Muck, Coll, Tyree, 

lona, MuU, Lijsmore, Eerrera, and the smaller islands. 

District Fishery Office — Oban, 

In Fort-William district last year 240 boats were at one time 
employed in the fishing. The week ending 22nd November was 
the most successful of the season, and yielded 3000 crans. The 
prices of herrings varied greatly during the year, and ranged 
from 5s. to 80s. a cran. About one-half of the whole catch was 
sent by rail from Oban to various central markets for use in a fresh 
state. The remainder produced 7906^ barrels cured, being 2062 
fewer than in the preceding year. The places chiefly fished were 
Loch Nevis, Loch Scridain, Arisaig, Moidart, Loch Linnhe, and Loch 
Buy; but herrings were found at nearly every station in the 
Curing Vessels, dbtrict. Eighteen curing vessels were fitted out for the fishery. 



Boats engaged. 
Best Week. 

Prices of 
Herring. 
Half Catch . 
sold fresh, 
remainder 
cured. 

Places fished. 



Boundary of 
District. 



Poor Fishing. 



Its beginning 
and progress. 



Number of 
Boats. 
Nets used. 

Earnings of 
Seine Net 
Fishermen.* 

Steamers buy 
Herrings. 



Barrels cured. 

Presence of 
Mackerel 
attributed 
cause of 
falling off of 
Fishing. 



Inveraray District. 

From Oban to Tayinloan, both exclusive y including the lochs and islands within 
this range of coast, and from Skipness Point and Ardlamont Point, both 
«iccZimw, for hoth sides of Lochfyne, to the head of the Lioch. 

District Fishery Offi^x — Ardrishaig. 

In 1884 the fishing of Inveraray district showed a large decrease 
on the catch of recent years ; and the herrings taken were unusually 
small, and of poor quality. The fishing commenced on 1st May^ — 
a month earlier than usual— and it was carried on with little inter- 
mission till the middle of November. June was the best month of 
the season. The fleet consisted of 284 boats — one half of which 
used seine nets, and the other half drift nets. Great takes were 
got with the former during the early part of the season. A 
number of crews of eight men with two boats, using seine nets, 
earned in the weekending 21st June, from £300 to £400 each; and 
several crews each made in the season, up to that.time, from £500 
to £600. About 20 swift steamers attended the fleet at the fishing 
grounds in Lochfyne and Kilbrannan Sound, and purchased herrings, 
which they delivered at different railway stations and in Glasgow. 
The number of barrels cured was 19,648, showing a decrease on the 
previous year's cure of 29,407 barrels. Mackerel were found in groat 
abundance in Lochfyne. To this the fishermen attributed to some 
extent the falling off in the herring fishing, believing that herrings 
always leave waters where mackerel lie. 
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Campbeltown Distkict. 

From Tayinloan, inclusive^ round the Mull of Cantyre to Skipne«8 Point, Boundary of 
inclusive; including the islands of Colonsfty, Jura, Islay, Gigha, and Sanda. District. 
District Fishery Office — CampbelUywn, 

Although the season of 1884 was not so prosperous in Campbel- Season less 
town district as that of 1883, it yielded about 10,000 barrels above Jgl^^ggg* 
the average of the last ten years. Of the total catch, 40,921 barrels Barrels cured 
were cured, against 49,089 in 1883. The fishing was prosecuted by 
a fleet of from 45 to 428 boats. It was begun in spring, and con- Fishing Fleet 
tinned with varied success till December, when it was closed 
About one half of the fleet used seine nets, and the remainder drift 
nets. The herrings taken were of fair average size, and generally ^ces o?" 
of superior quality. Prices ranged during the season from 10s. to Herrings. 
80s. a cran. Fourteen steamers frequented the fishing ground, and ^*^®J*j 
purchased a large portion of the takes, for immediate dispatch to ^akes. 
the home markets, to be used fresh. 



EoTHESAY District. 

From Aidlamont Point, includvey to Roseneath Point, exclusive ; including the Boundary of 
lochB within this range of coast ; also Bute and Arran. District. 

District Fishery Offi^x — Rothesay. 

The fishing in Eothesay district in 1884 was light. The Fishing light, 
number of barrels cured was 4154, as against 3297 in 1883, showing Barrels cured, 
an increase of 857 barrels. During most of the season the herrings Herrings small 
were remarkably small and immature, and prices were conse- *"^ immature, 
quently low — varying from 10s. to 40s. a cran. Nearly the whole Pnces low. 
catch was despatched to the local markets for immediate consump- 
tion. A large proportion of the boats belonging to this district ^ei^p^^* 
prosecute the fishing at other places. Twelve curing vessels were curing Vessds. 
fitted out for the herring fishery during the year. 



Greenock District. 

From Glasgow, westwards, on the north side of the River Clyde, to Roseneath Boundary ol 
Point, both inclusive, including Gareloch ; on the south and east side of District 
the River and Firth of Clyde to Ayr, exclusive, including the Cumbraes. 
District Fishery Office — Greenock. 

Greenock district shows by the returns of 1884 a gross catch of Gross Catch. 
5346J crans, being 2300 crans more than in the preceding year. 
The fishing began in June, and continued till December, and at one ^^^^ engaged 
time 68 boats were employed, but the best boats belonging to the 
district fished at other stations. Small takes were got early in the Particulars of 
season at the four principal stations of Largs, Millport, Irvine, and Fishing. 
Saltcoats. Comparatively few herrings appeared upon the coast 
until November, when good takes were obtained, some of them being 
as high as 25 crans. The quality of the herrings was rather Q^^^iity and 
inferior, and they only realised moderate prices. Prices. 

c 
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Bonndftiyof 
District. 
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and Sammer 
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Three modes 
of capturing 
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Boats kept on 
shore. 

Nets 

destroyed. 
Best week. 
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Herring. 

Sammer Fish- 
ins audits 
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Gross Catch. 
How disposed 
ot 



Ballantrae District. 

From Ayr to Sark River, Solway Firth, hoik twcltmoc 
District Fishery Office — Oirvan. 

There is both a winter and a summer herring fishery at Ballantrae, 
bat the former is the distinguishing feature of the district Three 
modes of capturing herrings are adopted, namely, by drift-nets, 
seine-nets, and trammel-nets. The winter fishing was carried on 
last year from 1st January till the end of March. The number of 
boats employed was 443, and the total catch amounted to 14,564 
crans, the estimated value of which was £43,692. In 1883, 400 
boats were engaged ; their gross catch was 24,575 crans, the value 
of which was about £80,000. Jhe fishing being prosecuted on the 
exposed bank of Ballantrae, its prosperity is greatly dependent on 
the state of the weather. Last year was a very stormy one, and 
the drift-net fishermen had frequently to remain on shore, while 
some of the seine-net boats were only four or five times at sea 
during the entire season. One gale destroyed a large quantity of 
nets. The best takes were got in the week ending 5th March, 
when 257 boats landed 4776 crans. There was always an 
excellent demand for the herrings. The average price during the 
season was about £3 a cran, but prices ranged from 24s. up to as 
high as £6, 12s. fid. a cran. In the summer fishing from 49 to 
151 boats were employed, and the catch amounted to 5040 crans, 
the value of which was estimated at £9743. The gross catch of 
both the summer and winter fishing was 19,604 crans, and its 
estimated value £53,435. Of this catch, 3040 crans were kippered, 
and the remainder were sent either fresh or lightly salted to the 
home markets. 



Success of 
Fifhing. 
Barrels cored. 
Increase in 
five districts. 
Decrease in 
foor. 



High prices of 
Herring 
caught in 
Inveraray and 
Ballantrae 
districts. 
Disappearance 
of Herring 
attributed to 
presence of 
Mackerel. • 



SUMMAEY OF WEST COAST HERRING FISHERY. 

The herring fishery on the West Coast of Scotland was more 
successful in 1884 than on the average of recent years. The gross 
number of barrels cured was 241 ,026 J, being 19,519| more than in 
1883. Five of the nine districts, when compared with the pre- 
ceding year, show a collective increase of 71,638f barrels cured, 
and tour a diminution of 52,119 barrels. The principal increase 
was in the districts of Stornoway and Loch Broom, and the decrease 
in those of Inveraray and Ballantrae. This falling off in these 
two districts is all the more to be regretted, as their herrings realise 
higher prices than those taken on any other parts of the West Coast, 
owing to the richness of their flavour, and to their being taken 
at a season of the year when herrings are scarce. For several 
years past herring shoals have ceaned frequenting the upper 
reaches of Lochfyne, the reason of which, the fishermen allege, is 
that mackerel are very numerous there, and frighten the herrings 
away. 

The ofl&cial returns of all the herrings cured on the West Coast of 
Scotland for the last fifty years, on the average of each period of ten 
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jears, exhibit; a continuous large increaBe. The following table 
shows the particulars: — 

Periods of Ten Years. 



1835 to 1844 inclusive, 
1845 „ 1854 „ 
1865 „ 1864 „ 
1865 „ 1874 „ 
1875 „ 1884 „ 

Barrels cured in 1884, 



Yearly average of 
Barrels cured. 
70,067 
79,300 
110,665 
171,196 
194,136 
241,026^ 



The number of barrels cured in the year 1884, when compared 
with that of 1$83, shows an increase of 8*8 per cent. ; when com- 
pared with the average of the last ten years, it shows an increase 
of 241 per cent. ; of 25 years, 467 per cent ; and of 50 years, 92*7 
per cent. * 



Yearly aver- 
age increase in 
Barrels cured 
in periods of 
Ten years. 



Increase per 
cent, of year 
1884 on 1888, 
and on average 
of last Ten, 
Twenty-live, 
and Fifty years. 



SUMMARY OF HERRING FISHERY ON BOTH COASTS. 

The following tabular statement gives the particulars of the summary of 
increase or decrease in the herring fishery of 1884 in each of the Fishery on 
twenty-six districts, as compared with that of. 1883 :— ^*** ~*^ 



The Twenty-six Fishery Districts. 


Year 1883, 
Barrels 
cured. 


1 

Year 1884, 
Barrels 
cured. 


Incrense 
in 1884. 


Decrease 
in 1884. 


Eyemouth, . . . . ' 40,265 


88,361 


48,086 




Leith, 




2,154i 


6,4874 


3,333i 




Anstmther, 




6,216 


11,060 


6,835 


... 


Montrose, 




21,696i 


39,176 


17,4784 


! 


Stonehaven, . 




, 15,749 


18,9951 


3,246i 




Aberdeen, 




1 61,828 


89,713 


37,885 




Peterhead, 




, 182,590 


297,976 


115,386 


... 


Fraserburgh, . 




192,8274 


348,368 


16.^5404 


... 


Banff, . 




1 26,872i 


40,787 


14,9144 




Buckie, . 




' 16,630 


21,419 


5,889 




Findhom, 




, 8,922 


8,096 


... 


"826 


Cromarty, 




' 1,873 


1,089 


... 


334 


Helmsdale, . 




1 11,018 


9,166 




1,862 


Lybster, . 




1 19,338 


6,347 




13,991 


Wick, . . . 




165,668 


127,140 




28,528 


Orkney Isles, . 




, 46,372 


48,824 


2,'452 




ShetUnd Isles, 




1 266,487 


800,117 


43,630 




Stomoway, 




68,387i 


116,0104 


47,623J 




Loch Broom, . 




2,474 


16,700 


14,226 




Loch Carron and Skye, 




10,421 


17,538 


7,117 




FortWiUiam, . 




9,9684 


7,9064 




2,062 


Campbeltown, . • 




49,089 


40,921 




8,168 


Inveraray, • 




49,055 


19,648 




29,407 


Kothesay, 
Greenock, 




3,297 


4,154 


"867 


... 




2,314 


4,1294 


1,8164 




Ballantrae, .... 


26,501 


14,019 


... 


12,'482 


Totals, 


1,269,4124 


l,697,077i 


625,314} 


97,660 



The Twenty- 
six Fishery 
Districts. 



Increase and 
Decrease of 
Barrels cured 
in 1884, as 
compared with 
1883, in each 
District 



Totals of 
Increase and 
Decrease. 



These statistics show that the gross number of barrels cured in both coasts, of 
1884 was greater than in 1883 by no less than 427,664| barrels. J^^^^J^^^ 
Further, it is most gratifying to state that the ofB.cial returns of Fifty yean. 



Digitized by VjOOQIC 



xxxu 



Third Awmud Heport of the 



cured herrings, on both the oast and west coasts for the last 50 
years, on the average of each period of ten years, exhibit a great and 
continuous increase. The following statement gives the particulars 
of this increase : — 



Yearly Aver- 
age increase in 
periods of 
Ten years. 



Periods of Ten Years. 



Average Number 

of Barrels Cured 

Yearly in each 

Period. 



1835 to 1844 inclusive, 
1845 „ 1854 
1855 „ 1864 
1865 „ 1874 
1875 „ 1884 



497,848 
575,181 
626,038 
773,575 
1,097,967 



Increase in 

Average Number 

of Barrels Cured 

Yearly in each 

Period. 



Increase per cent 

in Average 

Number of ]£irrels 

Cuped Yearly in 

each Period. 



77,283 

50,902 

147,542 

823,492 



15-5 

8-8 

23-5 

41-8 



Barrels cured in 1884, 



1,697,077J 



Increase per 
cent, of year 
1884 on 1883, 
and on average 
of last Ten, 
Twenty-five, 
and Fifty years. 



Great Develop- 
ment of 
Fishery since 
1809. 



The increasing productiveness of the herring fishery of Scot- 
land, as shown by these statistics, is of a very striking character. 
The gross number of barrels cured in the year 1884, when 
compared with 1883, shows an increase of 33*6 per cent.; when 
compared with the average of the last ten years it shows an 
increase of 54-6 per cent.; of the last 25 years, 926 per cent; 
and of the last 50 years, 137*7 per cent. The extraordinary 
development of the fishery becomes even more striking on its being 
contrasted with the first returns compiled by the former Fishery 
Board, in the year 1809, when the whole number of barrels cured 
was only 90,1 85 J ; whereas the number cured last year, as stated 
above, was 1,697,077J, or an increase of 1781*7 per cent 



HERRINGS CURED ON BOARD OF VESSELS AND 
ON SHORE. 

Vessels ; and Table I. Appendix A, shows the number of vessels fitted out in 
^*BoSrd *^"^ Scotland last year for the herring fishery ; the districts from which 
they were fitted out ; their tonnage and the number of men ; the 
quantity of netting, salt and empty barrels shipped ; and the total 
number of barrels of white herrings cured on board ; distinguishing 
those cured gutted from those cured ungutted. 

Herrings cored Table II. Appendix A, shows the number of barrels of white 
on Shore. herrings cured or salted in Scotland last year by fish-eurers on shore, 
and the districts in which they were cured; distinguishing the 
herrings cured gutted from those cured ungutted. 

Total of Table III. Appendix A, shows the total number of barrels of white 

S v^is^and^ herrings cured or salted in Scotland last year„ both on board of 
onshore. vessels and on shore, distinguishing the herrings cured gutted from 

those cured ungutted. To this table is added a supplementary 
Herrings cured note, showing the number of barrels cured or salted last year on 
on West Coast ^he Wcst Coast of Scotland, as stated according to the districts 

where the herrings were caught. 
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BRANDING OF HERRINGS. 

Of the herrings cured last year, 653,425 barrels, after being increase in 
examined by the Board's officers, were found entitled to the brand, ^^[J^^ 
being an increase on the previous year of 182,429^ barrels. 
The quantity branded would undoubtedly have been much greater 
liad it not been that, in consequence of boats being frequently 
detained at sea by calms and fc^, the herrings when delivered 
were not sufficiently fresh to be properly cured. Such detention Herrings not 
of boats was more frequent last year than in recent years, and{?8^condi- 
rendered increased care necessary on the part of the officers in in^^edcnre 
examining the herrings before granting the brand. It is due to the ^y Officers 
officers to say that in carrying out this important part of their "®*^®***^^* 
duty, the Board has every reason to believe that they did so in the How officers 
most careful manner as regards all the curers, and that no effort ^J^®^ **"* ^^" 
on their part was wanting to meet the demands for inspection with 
as little delay as possible. 

Table IV. Appendix A, shows the total number of barrels of white Particulars of 
herrings which were branded in Scotland last year; and of the brand- S^''''^^^ 
ings in each district. To this table there is added a note showing the ^^ 
total number of barrels therein given, which were branded * Full,* 
* Maties/ or * Spent '; and the total amount of fees collected. 

The Board deems it of importance to call attention to the fact increasing 
that the demand for branded herrings continues to increase. In Remand for 
1859, the year when the fee of 4d. per barrel was first charged for Hwrings. 
branding, the number of barrels branded was 158,676. In 1869, or 
ten years thereafter, the number had increased to 244,522^ ; in increase in 
1879, or other ten years, it was 342,323 ; and last year the number gj^^^i 
had still further increased to 653,425. The amount received for 
brand fees has of course been proportionately becoming larger. In increase in 
1859, the year when the fee was first charged, it produced £2644, Brand Fees 
12b. ; in 1869, or ten years thereafter, it produced £4075, 7s. 6d. ; '^'^^• 
in 1879, or other ten years, £5705, 78. 8d. ; and last year, £10,890, 
8s. 4d. The great bulk of branded herrings are sent to the Bulk of 
Continent of Europe, and what has now been stated affords most Branded 
gratifying proof of the high and growing estimation in which the contlnSt^ 
superior standard of cure required by the Board, before its brand is Estimation in 
given, is there held; and such increasing demand for branded J^j^^'^®*^ 
herrings is all the more striking, seeing that the Parliamentary Com- there heid"^ 
mission of Inquiry in 1846, on whose recommendation the brand fee 
was charged, estimated that it would realise only about £3600 a year. 

It may be here mentioned, that the Board continues to do Efforts of 
everything in its power to maintain the high character which the ^52J^ ^a h 
brand has earned. For this purpose the district officers are^^teroi^^ 
strictly enjoined, before granting it, to satisfy themselves that the Brand, 
herrings for which it is desired are, in respect of quality, selection, offiSre^i^mU 
cure, and packing, conformable to the requirements of the Fishery ing thii. 
Acts and the Board's regulations, and that the barrels are of the 
statutory size. And further, with a view to enhance still more 
the value of the brand in foreign countries, and to raise the 
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character of the Scottish herring fishery there, the Board's officers 
are instructed to see, as far as possible, that no damaged branded 
barrel of herrings is shipped, until either the damage is repaired 
or the brand marks are removed from it. 

Fraudulent Branding of Herrings. 

Proceedings in The proceedings narrated in the Board's Eeport of last year, re- 
^^^^' garding a colourable imitation of the official crown brand having 

been fraudulently used iu branding half barrels of cured herrings in 

Stettin, which were under the legal size, and contained herrings of so 
Their inferior a quality as to be unfit for the brand, have been of a very 

Mt^*^ protracted nature, and are not yet brought to a conclusion, 

owing to delays which have arisen consequent upon the case 
Expectation of having had to be prosecuted abroad. There is, however, every 
Conviction. reason to believe that a conviction against the offending party or 
TTianks for Aid parties Will iu the end be obtained. The Board has to express its 
given. obligations to you. Sir, as well as to Earl Granville, and to Mr Dundas, 

Her Majesty's Consul at Stettin, for the aid given to it in this 

important matter ; and as the proceedings in the case have been 
resu^ts^^ made public on the Continent, most beneficial results are expected 
prosecution, to arise from the prosecution having been instituted, by showing 

the determination which exists in this country to maintain the 

integrity of the official brand. 

Falsifying Dates of Cure on Barrels of Herrings 

PRESENTED FOR THE BrAND. 

Falsifying A casc of falsifying the original date of cure upon barrels 

Dates of Cure, presented for the official brand was reported to the Board as having 

taken place at Peterhead. A curer there presented for the brand 

18 barrels of herrings, from which the original date of cure had 

been erased and another date substituted. The barrels were 

Seizure of the scizcd by the Board's officer, and upon the matter being investigated, 

Herrings. j^ ^0^ found that, uukuown to the curer, the alteration of date had 

Dates found to bccu made by one of his workmen. In these circumstances, and as 

afteredTby a ^^^ curcr expressed his regret for what had occurred, the Board, 

workman. in virtue of its statutory powers, agreed to restore the barrels of 

Regretof party, herrings ou his paying a small fine winch it fixed, with a condition 

Fine imposed ^YidX if he should again present the herrings to be branded, the 

original date of cure was to be restored. These terms were complied 

with, and no legal proceedings were instituted in the case. 

ILLEGAL HEERING BARRELS. 

Discovery of In the early part of the year now reported on, it was discovered 
qJI^J,^*"^^ that a large number of herring barrels were being made by a 
firm of fish-curers at Fraserburgh, of a size under that prescribed 
by the statute 55 Geo. III. cap. 94. Some of these barrels were two 
gallons under tlie legal size, which is 32 gallons English wine 
measure. As it was necessary thnt the statutory capacity should 
be maintained in the interests of the fishery trade, as well as of 
the general community, the Board determined that the use of such 
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illegal barrels should not be permitted, and its officer was Necessity for 
instructed to warn the firm in question that if they were filled Sesu^^ 
with cured herrings, the barrels and the herrings would be size, 
seized, and proceedings taken to sell them for the benefit of Warning to 
the Crown. In defiance, however, of this warning, the firm in *^"' 
question shipped a number of undersized empty barrels to Storno- 
way and Barra, where they were packed with cured herrings. 
Seven of these barrels were seized at Stornoway, and after trial |j^^e at 
before the Sheriff there, at the instance of the Board's officer and trfaTwojre"^ 
the Procurator-tFiscal, one of them was condemned as illegal — the^iienff. 
charge in regard to the others having failed in consequence of conde^ed. 
the insufficiency of the evidence brought forward by the officer. An 
appeal against the decision of the Sheriflf regarding the one barrel Case appealed, 
was taken to the High Court of Justiciary, but the judges there Appeal dis- 
unanimously confirmed the Sherifif's decision. They held that°^^®^ 
although the provisions of the statute to secure uniformity of 
measures, and the honesty of the trade, arose out of the bounty 
given by Government for the encouragement of the herring fishing 
which had long been abolished, the provision that the barrel 
shall be of a certain standard was still in force, and the appellant 
had been rightly convicted. The case is reported under date 15th 
July 1884, 11 Eettie, Justiciary, p. 57. 

A number of barrels, filled with cured herrings, belonging to the Herrings seiied 
same firm were also seized by the Board's officer at Barra, and the p^^^^^J^^ti- 
broad arrow put upon them. Several of these barrels were ousiy removed, 
afterwards surreptitiously removed during the night, but the 
officer retained 17, and instituted proceedings with regard to them 
before the Sheriff at Lochmaddy. 107 barrels were afterwards Seizure of 107 
seized at Leith, part, it was supposed, of those which had^^J^** 
been surreptitiously removed from Barra, and steps were taken 
for their condemnation before the Sherifi" of Edinburgh. Judg- Appiicatiwi to 
ment, however, in the first action having now been given by the ®" * 
Court of Appeal in favour of the Board, the off'ending firm, through 
their agent, and with the view of stopping all further legal pro- Firm willing 
ceedings, expressed their willingness to agree to terms proposed by ^r^M^f*^ 
. the Board. These terms were, that the barrels of herrings which Board, 
had been seized at Leith, and any other undersized* barrels of 
herrings seized at Barra, should be repacked by the firm in proper 
barrels (the undersized barrels to be broken up) and thereafter 
sold fo^ the benefit of the Crown ; that the firm should pay the ^J"y^«' *^ ^ 
legal expenses incurred by the IBoard in proseguting the case, i^nefit'of the 
unless the consent of the Lords of the Treasury was obtained Crown, 
for their being met out of the proceeds of the sale of the herrings ; j^J^^^J^ 
and that any undersized barrels in the possession of the firm Expenses, 
should either be destroyed or enlarged to the statutory size at Ortiw illegal 
the sight of the Board's officer. The Treasury, upon an application ^J^yJa w 
being made to them, declined to allow the law expenses incurred madestatutory 
by the Board to be deducted from the proceeds of sale, and directed ^^^^^^^ 
that the firm should be called on to pay the amount thereof.^ The de^onaSto 
whole matter has now been settled accordingly. Bxpenses. 

Besides the seizures above mentioned, the Board was under the Settlement of 
necessity of detaining from fish-curers at Buckie and in Shetland other wiaures 
a number of barrels packed with cured herrings which were alsoofiUegai 

Barrels. 
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Fraud not 
intended. 
Regret of the 
Parties. 



Fine imposed 
and Illegal 
BarrelH to be 
destroyed or 
enlarged. 



Instructions to 
Officers. 



found to be under the legal size. Upon investigating these 
cases however, it appeared that they arose rather from careless- 
ness on the part of the coopers employed by the curers in 
making the barrels, than from any fraudulent intention on their 
part, and upon the curers expressing regret for having thus unin- 
tentionally violated the law, the Board, under the authority of 
the statute 55 Geo. III. cap. 94, resolved to release the barrels 
and herrings on payment of a fine by the parties, and upon their 
agreeing to have the barrels either enlarged to the proper size, 
or destroyed at the sight of the Board's officers. These conditions 
having been agreed to, no prosecution was instituted. 

On the conclusion of the legal proceedings above narrated, the 
Board issued instructions to its officers to explain to the curers 
in their respective districts the provisions of the statute bearing 
upon the use of undersized barrels, and also to inform them of 
the decision of the Court of Appeal in this case, and to exercise in- 
creased \igilance in seeing that no barrels under the statutory size 
were used for the packing of cured herrings. 



Quantity 
Exported in 
18&la 



EXPORTATION OF HERRINGS. 

The total quantity of cured herrings exported in 1884 amounted 
to 1,185,220J barrels, being an increase on the previous year of 
294,460 barrels, and the largest exportation of cured herrings from 
Scotland on record. 

From the following table it will be seen that Germany and other 
places on the Continent got 285,312 barrels more than in the 
previous year: — 

Bai^ds of Cured Herrings Exported. 



Exports of 
\m and 1884 
compared. 



Years. 


To Ireland. 


To the 
Continent. 


To Places 
out of 
Europe. 


Total 
Exported. 


1883, .... 

1884, .... 


26,870 
36,299i 


868,644i 
l,148,956i 


1,246 
964i 


890,760J 
l,185,220i 


Increase in 1884, . 


9,429i 


285,312 


... 


294,460 


Decrease in 1884, . 




... 


281i 


... 



Particulars of Table V. Appendix A, shows the total number of barrels of white 

ll^Jg^ herrings exported from Scotland last year; distinguishing the 
export to Ireland, to the Continent, and to places out of Europe ; 
and distinguishing also herrings cured gutted from herrings cured 
ungutted, and herrings bung-packed from herrings repacked. To 
this table is appended a supplementary note showing the ports or 

Places to which placcs ou the Continent to which the herrings were exported; -and 

Exported. the total quantities exported. 

Table VT. Appendix A, gives an abstract of the total quantity 
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of white herrings cured, branded, and exported, year by year, in so Yearly totals of 
far as brought under the cognizance of the fishery officers, from Ist Jg^J^*^ 
June 1809 to 31st December 1884; distinguishing the export to 
Ireland, to the Continent, and to places out of Europe. 

WINTER HERRIXG FISHERY. 

The Winter Herring Fishery is usually prosecuted in January, Months when 
February, and March ; but last season, as in the preceding one, it prosecuted. 
was begun at the Leith and Anstruther stations two months 
earlier. It is carried on to a greater or less extent in the districts Districts 
of Leith, Anstruther, Montrose, Stonehaven, Buckie, Findhorn, Fished. 
Cromarty, Helmsdale, Lybster, and Wick on the east coast, and 
at Ballantrae on the west coast, at which place it is of consider- 
able importance. It is also occasionally prosecuted at most of the 
other stations on the west coast Winter herrings were more j^^^.^ 
abundant in the Firth of Forth last season than at any former abund^t in 
period, in as far as the fishermen remembered, and shoals were found ^i^th of Forth. 
in all its upper reaches from Inchkeith to off Limekilns. At 
Anstruther, the gross takes amounted to 32,843 crans, being more Large catch ai 
than double the average of the last twenty-five years; and the Anstruther 
catch at the Leith stations exceeded that of any catch of the last statioM. 
eleven years. At Ballantrae, however, while there were good 
prospects of success at the opening of the fishingi it proved less Ballantrae 
productive than in either of the two preceding years owing ^"^^^8^^^^^, 
to stormy weather being more or less prevalent during itsstorml^^ "^ 
progress, and frequently preventing the boat« from going to sea. Gross Fishing 
But, altogether, the gross fishing at the different stations was ^l*^^'^ 
greater than in any former season. On the other hand, the prices 
received for the herrings were very low. Those got at Anstruther prices very 
were scarcely one half of what were realised in 1883. low. 

COD, LING, AND HAKE FISHEEY, 

The returns of the Cod, Ling, and Hake Fishery of 1884 showfietumsofi8f4 
an increase of 4170 J cwts. in the quantity cured dried, and aJJ^^^'^^i*^ 
decrease of 1402J barrels cured in pickle, compared with the 
produce of the previous year. The season may be considered as Season fairly 
having been a successful one, more especially when it is borne in successful, 
mind that a much greater quantity of these fish is now despatched 
in a fresh state to the various home markets than in former years. 
The quantity cured dried in the past year, when compared with the increase on 
average of the last forty years, shows an increase of 5116 cwts., J,^®^®,^*^^* 
equal to 4*2 per cent. ; and the quantity exported last year shows 
the large increase of ll,707f cwts. on the average exportation of the 
last forty years, being equal to 26 per cent. 

The districts of Shetland, Orkney, and Stornoway yielded more Most produc- 
than two-thirds of the gross quantity cured at all the stations in **^® Districts. 
Scotland. Shetland alone yielded nearly one half. There seems to be Cod, Ling, 
abundance of cod, ling, and hake on some of the grounds where they ^hS^^esa 
were captured, especially in the seas around Shetland and the Orkney wofita^ie than 
Islands and the Outer Hebrides ; but in consequence of the great herring, 
success of the herring fishery in late years, and of its having 
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Faroe and 

Iceland 

Fishery. 



recentlj proved very remunerative to the fishermeD, the cod and ling 
fishery is not receiving so much attention as it would otherwise 
have done. 

There were only 13 vessels fitted out in Shetland for the fishery 
in 1884. Six of these went to Faroe and Iceland, and the other 
seven were merely employed for a few months in summer fishing at 
home. At one time, this branch of the fishing industry was a very 
important one in Shetland. Nine years ago, as many as 53 vessels 
were engaged in its prosecution. 

The total quantities of cod, ling and hake cured and exported in 
1883 and 1884 respectively, are — 

Toted Quantities of Cod, Ling and Hake Cured and Uxported, 



Cod, Ling and 
Hake cured 
and Exported 
in 1883 and 
1884. 



Cured. 


Exported all Cured Dried. 


Years. 


Dried. 


In 
Pickle. 


To 
Ireland. 


To the 
Con- 
tinent. 


To Places 
out of Total 
Europe. 


1883, .... 

1884, .... 


Cwts. 
120,335f 
124,5064 


Barrels. 
7,310 
6,9074 


Cwts. 
36,6664 
35,1264 


Cwts. 

17,123 

11,633 


Cwts. 1 Cwts. 
2,786 ! 66,6264 
9,956J i 66,7l6i 


Increase in 1884, . 
Decrease in 1884, . 


4,170} 


1,4024 


1,540 


5,490 


7,220i im 



The decreased exports to the Continent were owing to there 
having been a smaller demand than formerly in the Spanish 
markets, regular supplies having been sent there over land from 
France. This led to an increase in the quantity sent to places 
out of Europe. 

Cod, Ling, Table I. Appendix B, shows the number of vessels fitted out id 

and'Hake' Scotland last year for the cod and ling fishery ; the districts from 
ofV^°is^°*''^ which they were fitted out; the tonnage of the vessels; and the 

number of men ; also the quantity of cod, ling, and hake cured on 

board. 



Cod, Ling, 
and Hake 
cured on 
Shore. 



Table 11. Appendix B, shows the total quantity of cod, ling, 
and hake taken at the cod and ling fishery in Scotland last year by 
open boats, and cured on shore, distinguishing the fish cured dried 
and the fish cured in pickle ; and distinguishing also the districts 
in which they were cured. 



Total of Cod, 
Ling, and 
Hake cured 
on Board of 



Table III. Appendix B, shows by districts the total quantity of 
cod, ling, and hake taken, both by vessels and by open boats, at 
uii M^ni^ u. ^^^ ^^^ ^^^ ^^°8 fishery in Scotland, and cured last year ; distin- 
VessoU andon guishing the fish cured dried and the fish cured in pickle. 

Shore. 

Cod, Ling, and Table IV. Appendix B, shows the total quantity of cod, ling, 
HakeExported. and bake exported from Scotland last year ; the quantities thereof 
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exported from different distriete ; distinguishing the export to Ire- 
land, to the Continent, and to places out of Europe; and also 
whether cured dried or cured in pickle. 

Table V. Appendix B, gives an abstract of the total quantity of Yearly ToUb 
cod, ling, and hake cured, punched, or branded, and exported year ^^9^*?f^* 
by year, in so far as brought under the cognizance of the fishery ^^ed and 
officers, from 10th October 1820, when the system for the encourage- sorted, 
ment and improvement of the cod and ling fishery commenced, to ^™-^®^- 
31st December 1884 

FISH SOLD FKESH. 

The former Fishery Board collected and published each year Former Board 
statistics of the quantities of herring, cod, ling, and hake which were «>iiected 
cured in Scotland. This Board since its constitution has adopted FUhC^. ■ 
the same course, and corresponding returns are embraced in this, 
and in its two preceding Annual Reports laid before Parliament. 

The Act under which the present Board is constituted directs 
that its Annual Reports shall contain a statistical account of the -^^^ ^^^ ^ 
fisheries of Scotland, thus requiring it to make returns of the make Returns 
quantities of the different kinds of white fish which are caught and jS^^^^fj*" °^ 
^o\& fresh, as well as those which are cured, and also of shell-fish. Fwsh? 

As soon as the necessary arrangements could be made, the 
Board addressed itself to this new duty. The work was begun 
on 1st April 1883, and thereafter regularly carried on, and there Work begun on 
were inserted in the Board's last Annual Report the required ^^ ^P"^ ^^^• 
additional statistics for one year beginning at that date. As, how- ^fi'vpl* 
ever, all the other returns included in its Reports, are made up are made. ^^™* 
for the different years as ending on 31st December, the Board has 
deemed it desirable that a like course should be adopted as regards 
these new statistics, and in this way they are given in the present 
Report — namely, for the complete year of 1884. 

These statistics will be found in Appendix C It may be here 
stated that they have been compiled from returns collected by the 
Board's officers of the fish caught in the twenty-six districts into Plan adopted 
which the coasts of Scotland are divided for fishery purposes, g^^^^^*"^ 
assisted by a number of correspondents spread over the districts 
■ to whom a payment is made out of money provided by Parliament 
The Board has no statutory power to compel parties who may 
possess it to give the necessary information, and the officers have 
had considerable difficulty in collecting the particulars required, 
and occasionally have been refused any information whatever ; but, 
altogether, the Board considers the result as satisfactory and reliable Result fairly 
as could have been reasonably expected in the circumstances. satisfactory. 

The Appendix shows the total quantities of the different kinds 
of white and shell-fish taken, with their estimated values, but ex- Particulars of 
eluding those herring, cod, ling, and hake accounted for as cured in ^i^^^ 
Appendices A and B, and it also gives the respective quantities 
taken in each of the twenty-six districts, with their estimated values. 

It will also be seen from the Appendix that the most important of 
the white fish taken and sold fresh, as regards quantity and value, 



Digitized by VjOOQIC 



xl 



Third AnnucU Report of the 



Comparison 
with any 
previous year 
not possible. 



Q aantities and 18 the haddock. 464,049 cwts. of haddocks were taken last year, 

WMtepfah ^^^ estimated value of which was £300,712; of the herring 

sold Fresh. 138,219 crans were taken, or about 414,657 cwts., valued at 

£150,720 ; of the cod, 144,265 cwts., valued at £78,947 ; of the 

flounder, 72,758 cwts., valued at £47,723; and of the whiting, 

71,507 cwts., valued at £32,808. The total estimated value of 

these white fish, and of the others enumerated in the returns, amounts 

to £716,295 fof the year, and their gross weight to 1,494,042 cwts. 

Of Mussels, As to shcll-fish — of mussels, there were 249,348 cwts. taken, 

Crabe,Lobfiter8, valued at £16,062 ; of crabs, 41,473 cwts, valued at £23,799 ; of 

an.iuysters. ^^^^^^^^^ 727,174, Valued at £29,942; and of oysters, 5176 

hundreds, valued at £2174 The estimated value of these and the 

other shell-fish enumerated in the returns being £80,939, while the 

gross total value of the white fish and the shell-fish was estimated 

to be £797,234.» 

As statistics of these fisheries have never been collected before, 
no comparison can be made between the amount of fish taken 
and sold fresh last year, and that of any former one, but it is 
believed that the gross yield of 1884 was greater than the average 
of recent years. 

The haddock fishing was successful, but it produced less than 

Best Distncts the uuusually abundant year of 1883. The best takes of this fish 

HerriuM cS' ^®^^ 8^^ ^^ ^^® districts of Eyemouth, Leith, Anstruther, Montrose, 

aud wMings! Aberdeen, Banff, and Buckie ; of herrings, which were used in a 

fresh state, the largest quantities were taken in Eyemouth, Leith, 

and Anstruther districts ; of cod, the largest quantities were taken 

in Eyemouth, Leith, Anstruther, Buckie, and Wick districts; of 

flounders, in Eyemouth, Leith, Aberdeen, Banfl^, and Findhorn 

districts; and of whitings, in Eyemouth, Leith, and Aberdeen 

S|)mt Fishing, districts. The sprat fishing was entirely confined to the upper 

reaches of the Moray Firth, the Firth of Forth, and the Firth of Tay. 

The catch of 1884 was much above the average, but the fishing was 

not prosecuted with much energy, as the bulk of the takes, owing 

to want of demand, could only be sold for manure. During the 

past year, 9660 cwts. of halibut were sent from Shetland in ice 

to the English markets, and a quantity was also sent to France. 

Of shell-fish — mussels were taken last year in greatest abundance 
in Leith, Anstruther, Montrose, Cromarty, and Greenock districts; 
crabs, in Eyemouth and Leith districts; lobsters, in Eyemouth, 
Wick, Orkney Isles, Stornoway, Loch Broom, Loch Carron and 
Skye, Fort-William, and Campbeltown districts ; but in 1884 
nearly one-half of the total quantity of lobsters taken was got in 
the district of Stornoway. Oysters were chiefly taken in the 
districts of Leith, Cromarty, and Ballantrae. 



Much abore 
average. 
Bulk sold for 
Manure. 



Bent Districts 
for Mussels, 
Crabs, Lobsters, 
a!id Oysters. 



Increaaein 
Beam Trawl- 
ing. 

Kinds of Fish 
taken. 



BEAM TRAWLING. 

Beam Trawling was prosecuted during 1884 to a much greater 
extent than formerly, and with a very fair amount of success, more 
especially by steam trawlers. A large quantity of fish consisting 
of cod, ling, haddock, whiting, halibut, turbot, skate, sole, plaice, 

* For the total estimated value of the Fisheries of Scotland, amoanting to 
£3,861,849, 12s. 8d., see page Ixv. 
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flounders, and various other kinds of food-fishes was landed by trawl 
vessels. The takes upon the East Coast were usually delivered at 
Berwick, Eyemouth, Newhaven, Granton, Montrose, Aberdeen, and 
Wick ; and those on the West Coast at Stranraer and Ayr, but beam 
trawling is not extensively prosecuted on the latter coast. Speak- 
ing generally, the trawlers obtained very good prices for their fish. 

The Eoyal Commission which was appointed to inquire 
into the whole matter of beam trawling has recently issued 
an instructive Report, accompanied by a large body of evidence on 
this most important and extremely difiicult subject. Shortly 
after the Commission was appointed the Board collected at its 
request, through the fishery officers, a considerable amount of 
information relating to the matter. It may be further stated 
that the Commissioners having asked that some one on behalf 
of the Board should give his views on certain specified subjects 
connected with the inquiry. Professor Cossar Ewart, M.D., one of 
our number, and Convener of the Scientific Investigation Com- 
mittee, appeared before the Commissioners in London, and gave 
evidence at considerable length. The Commission also wished 
to have the opinion of the Board on some points connected writh 
Marine Police, but as this is specially adverted to in what is 
stated. on that subject (see page xliv.), it is unnecessary here again 
to refer to it. 



Where 
delivered. 



Royal Com- 
mission. 
Issued Reporl. 



Board collect'' 
Information 1 1 •• 
Commission. 
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Board gave 
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before it. 



Opinion of 
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BOATS AND VESSELS. 

Table I. Appendix t), gives an account of the number of boats. Fishing Boats. 
decked and undecked, irrespective of the places to which they 
belong, employed in the herring fishery of Scotland, in the season Boats employ tti 
of 1884, in a selected week for each district; with the number of y^ ^erring 
fishermen and boys by whom they were manned; of coopers, gutters, sefecud week. 
packers, and labourers employed at the said fishery in the week 
so selected; and the total number of all such fishermen and 
other persons so employed. 

The following table shows the number of boats, decked and un- Boats and 
undecked, and beam trawl vessels employed in the herring ^^^j^jj^^^;^' 
and other sea fisheries of Scotland ; the number of fishermen employed in 
and boys by whom they were manned; the number of fish- ^^ *°** ^^^ 
curers, coopers, and other persons employed, in the years 1883 
and 1884:— 



Fishing 
Boats. 

1 Trawl 
Vessels 


Fishermen 
and Boys. 


Fish- 
Curers. 


Coopers. 


Other Persons 
(Estimated;. 


1883 15,294 

1884,. . . . 15,445 


49,722 
49,860 


1,031 
1,062 


2,736 
2,809 


47,522 
48,832 


Increase in 1884, 


151 


138 


81 


73 


1,810 



Increase in 
1884 on 1888. 
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inoreaMin In connection with the above statistics it may be here noted, 

^^iHf^' that, year after year, the number of boats, beam trawl vessels, and 
continaotui. persons employed in connection with the sea fisheries continues to 

increase, thus showing a progressive development of the fishing 

industry. 
Capital em. The amount of capital employed last year in boats, nets, and 

anYiasi^^^ beam trawl vessels, was much greater than in 1883. The 

particulars of this increase are exhibited in the following 

table : — 



Tncreaae and 
Decrease in 
1884. 



Yeaw. 


Values (eetimated)— 


Boats and 

Beam Trawl 

Vessels. 


Nets. 


Lims. 


Total 


1883, . . . 

1884, . . . 

Increase in 1884, . 
Decrease in 1884, . 


£780,361 
902,197 


£753,760 
783,589 


£120,039 
117,100 


£1,654,160 
1,802,886 


£121,836 


£29,829 


1 £148,726 
£2,039 



C-anse of 
Increase in 
Capital. 



Caose of 
Decrease in 
Lines. 



The large increase in 1884, shown above, was chiefly due, 
as in the preceding year, to the additional capital invested in 
the large class of fishing boats and beam' trawl vessels, which 
are now so extensively used, with their more expensive equip- 
ment and fishing material The decrease in the value of 
lines has been caused by a great number of line fishermen 
having abandoned that mode of fishing, and embarked in the 
herring fishery. 



Details of 
Boats. 

Vessels, &0., 
and Capital 
employed. 



Table II. Appendix D, shows the number and tonnage of boats, 
decked and undecked, and beam trawl vessels, employed in the 
herring and other sea fisheries of Scotland last year, with the districts 
to which they belonged; the number of fishermen and boys by 
whom they were manned ; the number of fish-curers, coopers, and 
other persons employed ; with the estimated value of boats, beam 
trawl vessels, nets, and lines. 



Tonnage of Table III. Appendix D, shows the tonnage of shipping 

Shipping and and the number of seamen engaged in the trade of the herring 
mSeng^ed. ^^^ ^0^1, ling, and hake fisheries of Scotland, last year, dis- 
tinguishing those employed in importing stave wood, hoops, and 
salt, in carrying herrings or cod-fish coastwise, or exporting 
them abroad; and distinguishing British from foreign tonnage 
and men. 



The total tonnage of boats and vessels, and the number of persons 
mployed in the herring, cod, ling, and other sea fisheries of 



Tonnage of 

Boats and xaci^UbtiL tuuua^ ui uuauo auu vcoocic 

p^M^. employed in the herring, cod, ling, 

ployed. 
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Scotland in 1884, also show an increase on those of 1883. The 
particulars are — 



Abstract. 


Total Tonnage of Boats, Vessels, and number of Persons 
Employed. 


British. 


Foreign. 


Years. 


Tons. 


Persons. 


Tons. 


Persons. 


1883, . 

1884, . 
Increase in 1884, . 


282,712 
815,9144 


111,038 
114,837 


46,780 
74,817 


2,484 
3,789 


S3,202i 8,299 

1 


28,037 


1,265 



Increase of 
Tonnage and 
Persons. 

Table IV. Appendix D, gires abstract accounts of the tonnage Abstract of 
of vessels and number of men ; the tonnage of boats and number of Tonnage and 
fishermen and boys ; and the number of other persons employed in pfj^ ^^~ 
the herring, cod, ling, and hake, and other sea fisheries of Scotland 
last year. 

Table V. Appendix D, shows the number of lives lost in con- lives Lost, and 
nection with the sea fisheries of Scotland; the number of boats ^^^<>J^^**-''' 
fcotfdly wrecked, and value thereof; the number of boats damaged, ' 
and amount. of damage; and the loss on nets and other fishing 
material lost or damaged, last year. 



Eegistration of Boats. 
By the Sea Fisheries Acts 1868 and 1883, and relative Orders in 
Council, British sea fishing boats are required to be registered, 
lettered, and numbered. The number of applications made to the 
Board's officers (or certificates of registration during the year 1884 
amounted to 900; the number of certificates issued 899; and the 
number examined and indorsed by the Board's officers 5433; show- 
ing a decrease from last year of 63 in the number of applications 
to^register; of 59 in the number of certificates issued; but an 
increase of 271 in the number of certificates examined and indorsed. 
The number of boats detained, for contravention of the regulations 
in regard to lettering and numbering in 1884, was 275, being a 
decrease from 1883 of 144. This decrease has arisen to a great 
extent from the notice which was issued last year, under the 
authority of the Board of Trade, calling the attention of all owners 
and masters of sea fishing boats to the provisions of the Sea 
Fisheries Act of 1883, relating to this subject. 

Boat Building. 
Owing to the continued development of the Scottish fisheries, boat Orders for new 
builders received a considerable number of orders for newboats in the **^- 
course of 1884 ; and as fishing is now most successfully prosecuted 
at a much greater distance from land than formerly, those chiefly in ^^l^ 
demand are of a large size. The fishing boats built in 1884 measured "^ ' 
from 44 to 60 feet of keel. A number of steam trawl vessels were ^g;!^^''^^ 
also built during last year, and a good many steam line boats. Line Boats. 



Boats to be 
registered. 

Applications 
for Registra- 
tion. 

Certificates, 
issued. 



Certificates, 
examined and 
indorsed. 



Decrease in 
Boats detained 
caused by 
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men. 
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Insiifilicient 
experience of 
Board to frame 
Regulations for 
Trawlers. 



Reasons thereof 
explained. 



Proposed that 
the Board 
should have 
power to make 
Regulations. 

Former Board 
had such a 
power as 
regards 
Herrings. 



MARINE POLICE. 

The Sea Fisheries Act, 1883, which came into operation last 
year, was circulated among the Board's officers, along with a 
placard issued by the Board of Trade, directing the attention of 
masters and owners of fishing boats to the provisions thereof, and 
to the penalties for their non-observance. 

In reference to this matter, the Board has to report that, in the 
beginning of the past year, the Lords of the Admiralty and the 
Board of Trade appointed Bear- Admiral Gordon Douglas and Mr 
H. Noel Malan (then superintendent of Mercantile Marine at 
Grimsby), to conduct a joint inquiry respecting the measures to be 
adopted for giving effect to the above Act, and the North Sea 
Fisheries Convention. These gentlemen waited on the Board, 
when it took the opportunity of pointing out to them the great 
importance of efficient superintendence at sea, and upon their 
application it furnished them with such particulars on the subject 
as it possessed, and also directed its officers at the different stations 
to supply them with every information in their power relative to 
the fisheries in their districts. But their Report, if they have made 
it, has not been as yet communicated to this Board. 

Since the passing of the above Act, the Trawling Commission 
asked the opinion of the Board as to the existing arrangements of 
marine police, and whether it would be possible to make them in 
any way more effectual with the view of reducing the damage done 
by steam trawlers to the nets and lines of fishermen. In reply, the 
Board stated that it had made certain suggestions in regard to this 
subject in a Report on the Fishery Acts and Regulations (pp. 1 to 
19) addressed to you on 24th May 1883, which Report was 
subsequently presented to Parliament, and that the existing 
arrangements of marine police for maintaining order among the 
fishermen were also discussed in its Second Annual Report, dated 
2nd June 1884 (p. Ivii.) which was afterwards presented to 
Parliament, to both of which Reports the attention of the Trawling 
Commission was respectfully requested. 

The Board has not yet had sufficient experience of the new mode 
of fishing by steam trawlers to enable it to frame a code of regula- 
tions so precise and complete as to be worthy of the sanction of 
an Act of Parliament. Any such code embodied in an Act of 
Parliament would be liable to two objections — 1st, the risk of its 
not being framed in terms sufficient to meet the evils which 
should be guarded against ; and 2nd, the impossibility of effecting, 
without another statute, any changes which longer experience 
might suggest. The Board, therefore, ventured to propose to the 
Trawling Commission, that as an administrative body, and having 
under its charge the Fisheries of Scotland, it might be entrusted 
with the power of making such regulations, with your sanction, or 
that of the Lord Advocate, as would be capable of being enforced 
by penalties of a limited amount at the instance of any of its 
officers before the sheriff. Such a power was conferred upon its 
predecessors by the Act of 1860, 23 and 24 Vict cap. 92, sect. 5, 
and the Act passed in 1867, 30 and 31 Vict cap. 52, sect. 2, 
with respect to the Herring Fisheries, and the Board believes 
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that it would fairly meet all the requirements of the situation, clause in 
if this latter clause were re-enacted in such terms as would ^^n^r ^ 
make it applicable to all the fisheries on the coasts of Scotland. enLted to^ 
In any legislation as to trawling two courses are open. The S^^^^ 
Statute should either prohibit trawling on any part of the coast p^^ q/*" 
within the three miles, except to vessels holding the licence of this Legidatfon 
Board, authorising them to fish within certain limits on certain ^™^^ 
conditions; or, the sea should remain as at present, free to all, '*^"^' 
except such firths and portions of the coast as may be barred to 
trawlers by Byelaw, to be enacted by the Board with the sanction 
of the Secretary of State. Of these two proposals, we prefer the 
latter. We are against making the sea a mare claumm. A public 
licence to exercise an honest calling is opposed to the spirit of our 
institutions. The true principle is freedom, qualified by such 
regulations as in the common interest may be found to be just 
and necessary. 

Previous to the Sea Fisheries Act of 1883 coming into P«»ecutioii 
operation, numerous complaints were made by drift net and J^^^^^^.^^ 
line fishermen against steam trawlers for damage done to their 1868, against' 
nets and lines, and the Board instituted a prosecution under the Sea t^^|^. 
Fisheries Act of 1868 against a steam trawler for contravention 
of the 15th article of the convention scheduled to that Act, 
for trawling within three miles of boats fishing with drift nets^ 
and a conviction was obtained against the party. Although the Conviction 
Board was successful in this prosecution, it was of opinion that, o^»*«i"»«^ 
owing to the difficulties which arose in the case, it was not Difficulties in 
expedient to continue such prosecutions until the Act of 1883 ^^ ^^^^ 
was in operation, more especially as it appeared that the 19th ^^^SS^ 
article of the convention scheduled to that Act clearly regulated of Trawien 
the matter as between trawlers and drift net and line fishermen. ^^^^®* 

The superintendence at sea during the past year was, as usual, 
carried on by H.M.S. 'Jackal,' under the command of Lieut J. R 
Prickett (with her tender ' Daisy ' cutter), and the cruiser ' Vigilant,' ^'^P®^*^ 
under the command of Mr Alexander M'Donald, both these vessels of pSh^^ 
being permanently attached to the Board ; and also by the vessels To whom 
temporarily detached by the Lords of the Admiralty for the great entrusted, 
summer herring fishery on the East Coast The * Jackal,' with her ';^^^ 
tender, is usually stationed at Eothesay, and is mainly used for BothMay.^ 
service on the "West Coast. The * Vigilant ' is stationed at Granton, * vi^Uant • 
and superintends the fisheries on the East Coast, and she is also qJ^^^ ** 
available for service during the early herring fishing in the.JJ^^J*. 
Hebrides. As stated, however, in the Board's last Report, in should be re- 
order that the duties of the Bowd may be efficiently performed, it ^J^^^* 
is necessary that the 'Jackal' be replaced by a seaworthy boat vessel, 
adapted for the work of a fishery cruiser, and that the * Vigilant,' ^^^^*J{ouid 
a sailing vessel of considerable age, be superseded bjr an efficient be supMseded 
steamer, and that each vessel be provided with a suitable tender, ^y » steamer. 
This subject was informally brought under the notice of the £?^t!^<^^. 
Admiralty, at an interview with which two of our number wei:e 
recently favoured by Admiral Sir C. Key, in London, and we have 
again respectfully, but urgently, to represent that the arrangement 
proposed should be made without delay. 

The services of the difierent vessels in 1884 were as follow : — 
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H.M.S. ' Jadcal ' commenced her saperintendence in the beginning of 
the year at Ballantrae, on the Ayrshire coast, where a large nuniber 
of boats had collected, and were carrying on different modes of fish- 
ing, with drift, seine, trammel, and cod^l nets. Lieut Prickett's 
services in preventing disputes among the fishermen and preserv- 
ing order during the fishing were very successful In the month 
of May the ' Jackal ' proceeded to the Hebrides, and continued 
superintendence there during the progress of the fishing, after 
which she was ordered to the East Coast for superintendence of 
tiie great summer herring fishery, where she remained till the 
close of the season, taking charge of the coast of Caithness — ^her 
h^dquarters being at Wick. She then returned to her perma- 
nent station on the West Coast, and resumed her superintendence 
there. In the exercise of this duty Lieut Prickett instituted prose- 
cutions against several fishing boats for not having their certificates 
of registry on board, or their boats and sails lettered and numbered 
as required by the Sea Fisheries Acts and relative orders in 
Council, and these proceedings had a beneficial effect in deterring 
other fishermen from contravening the Acts. In the discharge 
of the duties of superintendent Lieut. Prickett displayed great zeal 
and energy, and his services were highly appreciated. The 
tender 'Daisy' took up the superintendence on the west coast 
in the absence of the 'Jackal upon the east coast Owing, 
however, to her being laid up for repairs during a considerable 
portion of the time, she was unable to inquire into a complaint 
made to the Board, that a number of fishermen from Campbeltown 
were prosecuting the fishing on Sundays in Eilbrannan Sound, 
in violation of the 11th section of the Act 55 Geo. III. cap. 
94 Application was accordingly made to the Lords of the 
Admiralty for a protecting vessel in the absence of the 
Daisy,' and their Lordships v^ere pleased to appoint H.M. 
cutter 'Neptune,' under the command of Mr Francis Cleave, 
to take her place. By her presence in Kilbrannan Sound, and 
the activity displayed by Mr Cleave, a complete stop was put to 
the practice complained of. A considerable herring fishing being 
expected in Loch Hourn, and disturbances similar to those of last 
year between seine and drift net fishermen being apprehended, an 
application was made to the Board by fishermen in Lochfyne and 
elsewhere, who intended prosecuting this fishing with seine- 
nets, for protection against the native drift net fishermen. The 
'Daisv,' under command of Mr Boughton, was ordered, after 
completion of her repairs, to proceed there and preserve order. 
Mr Boughton was enabled, in conjunction with Mr Bosie, the 
Board's ofi&cer of the district, by explaining the law to the 
fishermen, and by constant vigilance both by day and bv night, 
to prevent any outbreak or lawlessness among the fishermen, 
which at one time, owing to the determined resistance of the 
drift net fishermen against the seiners, appeared imminent 
Further, the firmness on his part, with the assistance of the 
fishery of&cer, obtained for both sets of fishermen equal rights of 
fishing. 

The ' Vigilant * cruiser was employed in the early part of the year 
in the saperintendence of the fisheries in the Firths of Forth, Tay, 
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and Beaoly. She was afterwards removed iu the month of May to 
the Hebrides, for the superintendence of the herring fishery, and in Hebrides, 
continued there until her services were required for the east coast 
summer herring fishery, where she took up superintendence from q^ ^j^ ^^^^ 
Aberdeen to Troup Head in Banffshire, a coast extending to 50 from Aberdeen 
miles, and where upwards of 2000 boats were engaged in the^^^P 
herring fishery, besides many trawlers and line fishermen. She , viiriiant' ' 
afterwards returned to the Firth of Forth, and resumed superiu- retu^to Firth 
tendance there, visiting occasionally the Tay, and the Beauly, and of Forth. 
Cromarty Firths, where the sprat fishery was being prosecuted. 
Her services during the year in rendering assistance to fishing ^^^°*^^® 
boats in distress, settling disputeef among the fishermen, and 
between the steam trawlers and drift and line fishermen, and 
instituting prosecutions for contravention of the Acts, were very 
valuable, and the active and energetic manner in which Mr Commander'B 
McDonald, her Commander, carried out those duties was highly ^^^"^^ 
satisfactory. 

The other vessels which were placed by the Lords of the Temporary 
Admiralty at the disposal of the Board, for the superintendence of ^^^^ 
the summer herring fishery, were H.M. gunboat ' Firm,' Lieu- h.m. ^nboat 
tenant-Commander George Izat ; H.M. cutter ' Eagle,' Mr Henry aM^'cutter 
Miller in command; and H.M. cutter 'Squirrel,' Mr J. F. Tre- *Ea^e.' 
mayne in command, tenders from the Leith guardship 'Lord^^^J^^ 
Warden.' The two former vessels were stationed in the Shetland 
and Orkney Islands, and the latter on the east coast from Bed 
Head in Forfarshire to Aberdeen. There was also stationed on 
the Northumberland coast, for fishery superintendence, H.M. gun- H.M. gunboat 
boat 'Ariel,' in command of Lieutenant C. R Wood, and after- ' ^ 
wards Lieutenant Henry M. C. Festing. The Board considers it 
due to the commanders of these vessels to state its obligations ^^ efficient 
for the efficient manner in which they performed the duties Services. 
assigned to them, and also to the Lords of the Admiralty f or Obii^^ations to 
the assistance thus granted for the protection of the fishery upon ^^e^^k?' 
the coast. 

In addition to the duties narrated above as performed by H.M.S. <jackai'and 
'Jackal' and the 'Vigilant' cruiser, it may be stated that these ^^8^*^*' 
vessels were also engaged in carrying on scientific investigations in sd^tific 
into the habits of food-fishes, under the superintendence of the investigations. 
Board, of which mention is made in another part of this Beport. 



THE TITLES TO FISHEEMEN'S HOUSES. 

In most of the fishing towns and villages along the north-east Fishermen's 
coast and islands fishermen are mere squatters, who have built or ^o^^d?" 
bought houses to which they have no feudal title. Representations without Titles. 
having been made to us on this subject by the Sheriff of Aberdeen, 
Kincardine, and Banff, a member of the Board (whose attention 
had been drawn to it from cases which had come before him judi- 
cially), he, at our request, made certain inquiries in Banffshire, with 
the following result : — 

In the town of Buckie there is a population of 4176, and 940 Extent of the 
houses. Of these about 350 belong to fishermen, and of these ^^^' 
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fully less than one half are held without a feu charter or lease of 
any kind. The yearly rental of these houses held without title is 
estimated at £800 to £900. 

In the village of Port Gordon there are 104 houses, mostly 
owned by fishermen, having a total yearly rental of £812, and of 
these there is not one feu charter, and only two who hold a lease 
of any kind. The rental of houses without title is about £750. 

In the village of Portessie, with a population of 980, there are 
178 houses, mostly belonging to fishermen, or those connected with 
the fishing industry, with a yearly rental of £872, and not a single 
house is held by a charter oi: lease of any kind. 

In the village of Findochty, with a population of 936, there are 
180 houses, mostly belonging to fishermen, with a yearly rental of 
£786, 10s., and only three have charters or leases of any kind. 
The rental of houses without title is £740. 

In the village of Port Knockie, with a population of 1100, there 
are 213 houses, mostly belonging to fishermen, with a yearly rental 
of £1072, and only eight have charters or leases of any kind. The 
rental of houses without title is £950. 

In the village of Sandeud, with a population of 256, there are 
52 houses belonging to fishermen, with a yearly rental of £142, and 
there is not one charter or lease. 

In the village of Whitehills, with a population of 920, there are 
200 houses, mostly occupied bv fishermen, with a yearly rental of 
£927, 10s., and only about 50 have a title of any kind. The rental 
of the houses without title is estimated at £600. 

In the village of Gardenstown, with a population of 271, there 
are 170 houses, mostly owned by fishermen, or those connected 
with that calling, with a yearly rental of £1132, 15s., and about 60 
hold a titla It is estimated that the yearly rental of the houses 
held without title is £450. 

In the village of Crovie, with a population of 320, there are 66 
houses belonging to fishermen, with a ye.arly rental of £248, and 
no one holds a title of any kind. 

The result is that on the Banfifshire coast alone, property is held 
without any title having a yearly rental of £5500. 

But the same system prevails in Orkney and Shetland, the 
Western Islands, and in many other districts along the coast. 

The effect is to hamper the fishing interest to a most material 
extent in many ways. 

Tc^ng the value of the property in Banffshire at only ten years' 
purchase, £55,000 of the fishermen's money is in that district 
locked up in property, which cannot under any circumstances be 
to any extent made the subject of security or credit, while with a 
feudal title the fishermen could readily borrow £35,000 on the 
security of the subject& 

As matters stand, if a fisherman so placed, loses his boat or nets, 
he cannot use his house to obtain an advance from a bank, or a 
permanent loan to enable him to supply his loss, and being deprived 
of his working plant, he must often take employment as a hired 
man. 

Again, the fisherman has not encouragement or even safety to 
improve or extend his house. In consequence, he is often not only 
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compelled to keep his family in a wretched house, but he has no 
proper protection for his nets, lines, &c., and they prematurely rot 
and decay, to his serious loss. 

The disability of a fisherman to borrow on his house also has the 
effect of driving him to dealing with unscrupulous traders, &a, by 
whom he is overcharged or otherwise cheated and involved in debt, 
which he soon loses wl power of reducing. 

The increased size of fishing boats has necessitated the erection of 
some kind of harbour at almost each fishing town and village, 
instead of the creeks hitherto used. The want of titles to their 
properties is a great barrier to the fishermen helping themselves as 
to harbour accommodation. If a Harbour Company is formed, 
fishermen are unable to raise money to take shares, or to raise the 
sum required as a local contribution, to enable them to obtain a 
harbour grant. 

The present anomalous state of matters has existed from a very its origin, 
remote date, and appears to have grown out of a feeling between 
the fisherman and the superior of the villages, handed down from 
generation to generation, of trust on the one side, and benevolence 
on the other. In some villages the custom was to pay a cod fish 
yearly in name of rent, which must have been intended as a mere 
recognition of the superior's right When subsequently, in one of 
these villages, the people were charged a sum per pole, the claim 
was resisted, and as the superior's demands rose they evoked still 
more opposition, till actions of removing were raised, to which, 
of course, there was practically no defence. Instead, however, of 
proceeding with the judgment given in his favour, the superior 
agreed to grant, and the fishermen to accept, 99 years' leases, at 
the rate of 4d. per foot of frontage, which is something like 2s. 6d. 
per pole, or £20 per acre. 

Transactions with respect to property without title usually How Purchases 
take the form of a letter, written and signed by the seller, ^"^ ™*^®- 
specifying the sum to be paid, and the terms of payment. 
Following on this document, the buyer gets a receipt for 
the money, and on production of these documents the factor of the 
proprietor enters the buyer's name in his rent book. This, however, 
is always without prejudice. It does not amount to a waiver of 
the proprietor's right over the subject. It does not foreclose him 
from bringing an action of removing at any tima It does not Ration of 
mean that in all cases when a fisherman dies his eldest 8on|^y^JJ* 
shall be recognised as heir. Very often his right is conceded, but 
instances to the contrary have occurred. In the village of Eathven 
a man who had built a house died. His eldest son applied to the 
proprietor to have his name entered in the rental book as his 
successor, but his claim was refused, on the ground that the 
proprietor wished to 'resume possession' — i.e., to appropriate 
without compensation the fruit of the poor man's industry. 

It must not, however, be thought that the proprietors are ProDrietors 
responsible for the system which now prevails. From time to^J*^*®^^"* 
time fishermen have been allowed to build, till considerable villages 
have come to be formed — an example on the superior's part of the 
old feudal feeling in its best light — while on their part the fisher- 
men were indifferent to things being put in legal form, having 
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perfect confidence in the ' laird/ and disliking mnch both lawyers 
and law expense& It is understood that the proprietors along the 
coast are ready to grant feu rights, generally on fair terms ; and 
if in former times there ever did exist political reasons for not 
granting feu charters, as thereby the fishermen became entitled 
to the franchise, all such considerations have ceased to be of the 
slightest moment, because every one has now the vote. 

It is also for the interest of the owners of the land, no less than 
for the advantage of the owner of the building, that their respective 
rights should be clearly defined in some kmd of legal title. In 
the Valuation Boll, a fisherman who has bought his house without 
title, is entered as proprietor and occupant, and the value is stated, 
not at the rent of the ground, but the sum at which the property 
would let one year with another, as in the case of any other descrip- 
tion of heritable property. It is obvious that these entries are not 
strictly in accordance with fact There is no proprietor but the 
superior, and under several decisions of the Court of Appeal in 
valuation causes, property erected without any title at all, or under 
a lease for less than 21 years, cannot appear in the Valuation Roll ; 
it is, in fact, lost for assessing purposes. It follows that in the 
Valuation Boll the rent of the ground only could legally be inserted 
against the superior's name, and it may be seriously questioned 
whether in these fishing villages, except in cases in which titles 
have been granted, theie is any taxable subject at all besides the 
ground, and whether the superior with a number of dependents 
sitting without title, is not liable personally in payment of all their 
taxes. 
Prop^ It may be argued that the parties themselves should be left to 

^ ^* find their own remedy under the existing forms of conveyancing, 
and that no special l^islation is needed. We are of a different 
opinion. Leasehold tenure is not popular in Scotland. When a man 
buys a house, he wants it to be bis, out and out, and for ever. In 
regard, again, to the ordinary charter and sasine, much as the 
system of conveyancing has been simplified within the last few 
years, it is still very expensive. And above all, in any plan which 
may be adopted, provision would require to be made for the 
intervention of some judicial authority, to fix and determine, in the 
event of the parties themselves being unable to agree, what is the 
proper rent or feu duty to which, in all the circumstances, the 
superior is fairly entitled. This, we think, should be in the form 
of a uniform annual payment, and no other casualty should be 
allowed. The Sheriff is the natural ofl5cer to settle this matter ; 
Sug^ted new and under his direction the Sheriff Clerk might open a register, to 
Register. ^^^ ^jj^j ^^iq Eegistcr of Small Holdings, which could be so 
arranged as to reduce the cost of conveyancing to a nominal sum, 
and yet confer a perfectly efficient marketable title. The follow- 
ing are the leading features of the scheme now respectfully 
submitted to your consideration : — 

(1) The register would be made up in the form of the Valuation 
EoU, but with a fuller description of the property, by its boundaries, 
or by reference tj the Ordnance Survey Map. No conditions, 
servitudes, or qualifications of the title could be admitted. When 
the property could be only held subject to these, the Eqgister would 
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be inapplicable, and the parties would have to betake themselves 
to the existing forms. 

(2) An owner who had arranged with his saperior as to the terms 
on which the title was to be taken, or who was vrilling to arrange, 
should be entitled to make application by petition to the ShenfiP 
Court to have his property entered in the Easter. 

(3) Failing adjustment, the Sheriff would fix the rent or feu duty, 
and decide any other question as to boundary, &c. 

(4) As soon as the entry was complete, the owner would receive a 
printed extract, specifying the subject, the superior, the feu duty, 
and the number of the folium of the Eegister, each property having 
a folium to itself. 

(5) When he wanted to sell, he would write across the extract, 
' I transfer to A. B.,' or to borrow ' I transfer to 0. D., in security 

* of,' and this would be a sufficient warrant to have the proper 
entry made in the fiegister, divesting the one and vesting the 
other. When the loan was repaid, the Registrar would enter ' Paid 
off.' When the owner died, the Sheriflf, instead of serving the heir, 
would direct the SherifiP Clerk to make the proper entry. No trasfc 
could be admitted nor family settlements. When it was sought to 
bring the property under a will, marriage contract, or trust deed, the 
transfer would be made to the trustee without any qualification ex 
facie of the Begister, but a declaration of trust executed by the 
transferee would be deposited with the Sheriff Clerk, and a caveat 
entered, which would bar any dealings with the property till the 
trusts were fulfilled. The title would thus be indefeasible, cost next 
to nothing, and confer a great benefit on the fishing population. 

The Board has felt the inconvenience of so much property being Difficulties 
held without title, as the fishermen are practically unable to raise the ^Jj^J^J ^^m 
requisite local contributions for obtaining a Fishery Board Grant to iniSng^ ^ 
enable them to build a harbour. h^'^S^^^' 

In giving evidence before the recent Harbour Commission, Mr 
R W. Duff, M.P., proposed to extend the operation of the Act 45 
and 46 Vict. cap. 62, to all seaside towns and villages, by a provision 
to the following effect : — 

' With respect to seaside towns and villages in Scotland, which Suggestion of 

* are not royal or parliamentary burghs, or populous places fixed ^^jJJJ. 
' under the General Police Act, or any local Act, any ten owners of 

* lands and heritages within said town or village, held under feu 

* charter or building lease enduring for not less than 99 years, may 

* present a requisition to the Fishery Board for Scotland, requiring 
' that Board to consider the propriety of forming such town or 
' village, and any part of the aistrict adjoining, described in such 
' requisition into a special harbour supply district, and to define a 
' rating authority for the administration thereof, and the number 

* and qualification of the members thereof, the mode of the election 

* of such members, and the duration of their period of office. Upon 

* receipt of such requisition, the Board shall as soon as possible give 
' intimation thereof, and of a diet to be fixed by them for consider- 

* ing such requisition, at which all parties interested may appear 
' and be heard, by advertisement published at least three times 
' in a newspaper published within the county, and by handbills 

* published and circulated in said town or village and a^'oining 
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* diBtrict; and after hearing all parties interested, the said Fishery 
' Board may either approve or disapprove of the craving of such 
' requisition; and if they disapprove thereof, they may either find 

* that no special harbour supply district should be formed ; and 

* if they approve thereof, they may find that a special harbour 

* supply district should be formed, and define the limits thereof ; 

* and in defining such they may enlarge or restrict the speoial 
' district as specified in the said requisition, and they shall also 
' define a rating authority for such district, and fix the number and 

* qualification of the members thereof, the mode of their election, 

* and the period during which the members are to hold ofl&ce, and 
< the decision of the Board shall be final and binding on all parties 

* concerned. 

* Every rating authority of a special harbour supply district, 

* formed in terms of the foregoing section, shall be a rating 

* authority for the whole purposes, and with the whole powers 
' specified in the Act 45 & 46 Vict cap, 62/ 

If this proposal were carried out, it would be practically 
inoperative in the villages where the fishermen have no titles, 
except in the cases where ten feuars or leaseholders exist, and it 
raises a strange anomaly. Suppose, for instance, that Port Knockie 
was formed into a special harbour supply district, only a mere 
fraction of the property included in the district, and made a 
security for the loan, would legally be the property of those 
resident in the district. 
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TELEGRAPHIC EXTENSION. 

The arrangements for carrying out Telegraphic Extension to the 
following fishery stations mentioned in the Board's last Annual 
Beport, viz.. Castle Bay, Island of Barra; St Mary's, Burnt; and 
St Margaret's Hope, Orkney; and Eeawick and Vaila Sound 
(Walls), Shetland, were completed in the course of last summer 
and the necessary formal agreements entered into between the 
Board, the Localities, and Her Mtgesty's Postmaster-General ; and 
the Board is now elad to say that telegraphic communication has 
been opened with mese remote places. 

These telegraphic extensions have been much appreciated by the 
fishermen and other persons engaged in the fishing industry, 
and although not much experience has yet been had of benefits 
derived from their operation, there is every reason to believe that 
the favourable anticipations which were formed regarding them 
will be realised. In illustration of this, it is worthy of mention 
that in the Orkney Islands during last season, when there was 
little or no fishing going on at the South Isles, the fishermen 
there got information by telegram that herrings had appeared 
in large numbers off the North Isles, and, proceeding there, landed 
in one week £1800 worth of fish, which, without the information 
conveyed by telegram, would not have been got 

The Board has received applications to lay telegraph wires to 
other remote fishery districts, but as it is uncertain how much of 
the funds placed at its disposal for telegraphic extensions will be 
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required to pay to the PoBtmaster-General, under the guarantees it 
has given him, as to the above-mentioned works which have been 
completed, it has been obliged to delay for the present the con- Consideration 
sideration of these applications. UyedL^^ 

HARBOUES. 

In the Board's last Seport there was given a list of places from AppUoationfl 
which it had received applications for assistance to aid in the J^'j^^f***^*^ 
construction or improvement of Fishery Bbtrbours, and since that Harboiu? 
time Implications have also been received from the following 
places, viz : — ^Avocb, Bosshire; Inverallochy, Aberdeenshire; Cowie, 
Kincardineshire; Tyree, Island of Mull; Eeiss, Caithnesshire ; 
and Golspie, Sutherlandshire. 

In Appendix £ will be found a Beport by the Engineers upon Engineers' 
the state of the harbour works in progress under the Board, HarbcJirWorks 
together with details of Surveys and Beports which it recently in progress.^ 
authorised. 

The harbour at Ness, Island of Lewis, was commenced by the Ness Harbour, 
former Board in the year 1836, when a small quay was erected and isia^dofLewis. 
projecting rocks on the beach were smoothed down ; and at a later 
periodsomeadditions were made, consisting mainly of a new approach; 
a slip with gearing for hauling up the boats ; and a platform on 
which the boats could be placed after being drawn out of the surf. 
But the works as executed afforded no sheltered accommodation, and 
every time the boats went to sea they had to be launched and 
hauled up on the beach on their return. In order to promote the 
development of the important fisheries in this district, the Board was 
glad to be able to arrange, with the assistance of Lady Matheson, for 
the construction of a new harbour. The works, which have been in 
prepress during the past two years are nearly completed, as will 
be seen from the f^neers' Beport; and the design has been 
so framed as to be capable of future extension. Already the 
harbour is taken advantage of by about thirty boats, which find 
sheltered accommodation in it ; and, as evidence of the practical 
benefit to the district, which is remote from the regular markets, 
two smacks have already begun to ply between the harbour and 
Stomoway, whence the fish can be sent south, either directly by 
steamer to Glasgow, or by steamer to Strome Ferry, and thence by 
railway to the south. It is to be regretted that the area of the 
harbour is not larger, but it could not have been increased unless at 
a greater expenditure than the funds at disposal allowed. There is 
every probability that the advantages of the sheltered accommo- 
dation afforded by the new harbour will lead to more and larger 
boats being employed by the Ness fishermen, and at no distant 
period it may be found necessary for the proper development 
of the fishing industry to increase the harbour accommodation so as 
to shelter in safety a larger number of craft. 

Findochty Harbour is one of the works originated by the former Pindochty 
Fishery Board, which was taken over and completed by the present Harbour. 
Board. As will be seen from the Engineers' Beport the work was 
satisfactorily finished in November last There are in all 128 boats 
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belonging to Findochty, 84 of them being 30 feet keel and 
upwards, and there are 235 resident fishermen and boys. The 
new harbour will supply for the first time suitable sheltered 
accommodation, the area being nearly 4| acres, as well as ample 
quay room for the discharge of fish. 

The fishing creek of Crovie, near (Jardenstown, in BanflFshire, has 
about 60 boats belonging to it, but it had no harbour accom- 
modation of any kind, and as the required contribution which the 
district could pay was very restricted in amount, all that it was 
possible to do for the fishermen was to provide a small landing 
slip, at which boats could land in good weather and be hauled up. 
This small work was accordingly undertaken by the Board. It is 
now in progress, and it is hoped will shortly be completed. 

The harbour of St Monance is a good instance of the progressive 
development of the fishing industry. Twenty years ago the resi- 
dent fishermen, unaided by any government grant or assistance 
from the proprietors of the district, erected a harbour from a design 
made by the engineers of the Board at a cost of about £7000. This 
harbour was found, after fourteen years of progress, to be too small 
for the increasing trade and the gradually increasing size and draft 
of the fishing boatd, and an extension of the harbour accommodation 
was accordingly secured at a further cost of upwards of £8000, 
making, with the former expenditure a total sum of not less than 
£15,000. The extension was completed in 1879. Though the 
fishermen (like those at Port-Seton on the opposite side of the 
Firth, who have also built an excellent harbour at their own 
cost), had thus, with praiseworthy self-denial and energy, built for 
themselves an excellent harbour, it was found that the ever- 
increasing size of the boats rendered it necessary that the outer 
entrance channel should be widened, deepened, and sheltered. 
But previous efforts had so crippled the financial resources of the 
fishermen, that they were unable without assistance to carry out 
this most desirable improvement Application was accordingly 
made to the Board for a grant in aid as mentioned in last year's 
Keport After due consideration, the Board had very great satisfac- 
tion in extending its help to the fishermen, who had shown so much 
spirit and independence. The work, which was accordingly under- 
taken, has now been completed. In addition to the rock excavations, 
and works in the entrance channel, improvements on the pier-head 
and landing slip were made, the whole being executed within the 
sum allowed for the work. 

Application having been made to the Board by the Com- 
missioners and Trustees of the Harbour at Stonehaven for a survey, 
design, and report on the extended works proposed there, for which 
they offered to pay one-half of the cost, the Board, being deeply 
impressed with the necessity which exists for improved harbour 
accommodation at Stonehaven, which is readily accessible from 
rich fishing grounds, instructed Messrs Stevenson, its engineers, to 
do what was wished. The engineers have furnished a report and 
plan of what they would recommend, which have been sent to the 
Commissioners and Trustees for their consideration. 

With reference to the application on behalf of the fishermen at 
Broadford for an improvement and extension of the harbour there 
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the Board, upon a report by its district officer pointing out the 
importance or such a work, agreed to have a preliminary survey 
and report made by its engineers at the joint expense of the Board 
and the locality. A survey was accordingly ordered, and a report 
supplied by the engineers containing their recommendations, which 
was sent to the applicants for their consideration, but in conse- 

auence of want of funds no further steps have as yet been taken in 
le matter. 
It is a source of much regret to the Board, that owing to the inabmty of 
limited funds placed at its disposal to aid in the improvement and ^^KersaSttd 
construction of fishery harbours, it has not found itself in a position Harbours, 
to comply with any of the other applications for assistance which 
have been made, being fully satisfied that the carrying out of several 
of the works proposed would materially tend towards the im- 

Erovement and development of the fisheries. The Board b^, Hopes Puiia- 
owever, to express the hope that when Parliament comes to con- £^^^y 
sider the Report of the Committee of the House of Commous which consider Fish, 
was appointed to inquire into the harbour accommodation on the ®^ interests. 
coasts of the United Kingdom, the claims of the fishery interests 
of the kingdom to have better harbours provided will meet with 
their favourable consideration. 

It is an important question how such harbours as these, which Faduties 
have to a large extent been built with public money, are to be ^JJStioi/of 
managed and maintained. It would be very desirable if facilities Harbour 
could be given for the formation, amongst the fishermen themselves, -^^'^^^^^y* 
of a Harbour Authority, which would be empowered to take charge of 
the works, levy dues upon boats taking advantage of the harbour, 
and execute necessary repairs. The Board has already made a 
communication to you on this subject which yon have been so 
good as submit to the Board of Trade. 

In Appendix E will be found an account of the sums received Sums received 
and paid by the Board last year for building or repairing piers Sersw^^*^' 
and harbours, together with a statement of the sums received, ex Harbours, 
herring brand fees, for harbours and telegraphic extension to 
remote fishery districts. 

SALMON FISHERIES. 

Since the beginning of 1883, Mr Young, Inspector of Salmon Mr Young's 
Fisheries, has, by the direction of the Board, inspected the Salmon ^^^Xre^ 
Eivers on the East Coast of Scotland, from the Forth to the Kyle on to the 
of Sutherland, both inclusive ; the Salmon Eivers falling into the ^^^^g 
Scotch shore of the Solway Firth, and those of Ayrshire; and the of im 
rivers and lochs that would be opened up by making the Falls of 
Tummel passable for salmon. On all of these he has given in Seports 
to the Board, which have been printed along with its Eeports 
addressed to you. Last year, Mr Young inspected the Salmon Eivers 
in the counties of Caithness, Sutherland, Eoss and Cromarty, Inver- 
ness, Argyll, and Dumbarton, and has presented a Eeport thereupon 
to the Board, which forms Appendix G, pp. 93-200. The Board 
approved generally of this Eeport after having given it careful con- 
sideration. Mr Young has drawn up a map, which is prefixed to 
this Eeport, in which, for the first time, the limits of the 105 Fishery 
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Districts into which Scotland has been divided under the Acts of 
1862 and 1868 are distinctly laid down, and those Districts which 
have District Boards are distinguished from those which have none. 
In this map, also, the principal obstructions on the salmon rivers 
in Scotland, in the shape of waterfalls, are clearly marked— those 
which are absolutely impassable being indicated by blue crosses 
and those which are only partial obstructions being marked by 
red crosses. At least 600 miles of rivers and lochs are at present 
barred against the ascent of salmon by these obstructions. The 
Falls of Tummel alone, for example, shut out from 30 to 40 miles 
of rivers and 20,000 acres of lochs; the FaUs of Mounessie on 
the Spean, 40 miles of river and lochs ; the falls on the Conon and 
its tributary the Orrin, from 35 to 40 miles of water; and the 
Falls of the Kirkaig, in Sutheriandshire, 7 miles of river and 
1800 acres of lochs. It is hoped that this map will show, almost 
at a glance, the position of these and many other minor obstruc- 
tions ; and will also prove useful and convenient in explaining, far 
more clearly than any written description could possibly do, the 
situation and size of the Fishery Districts in Scotland, and the 
extent to which the system of District Boards has been carried out 
The valuable Salmon Fishings in the Inner and Outer Hebrides, 
and the important sea-trout fishings in the Orkney and Shetland 
Islands, the latter of which were brought under the operation of the 
Scottish Salmon Fishery Acts of 1862 and 1868, by byelaws approved 
and signed by the Secretary of State in 1882 and 1883, have not yet 
been inspected. But Mr Young has been directed by the Board to 
inspect the fisheries in the Inner and Outer Hebrides during the 
summer of this year. 

In the course of his inspection of the Salmon Rivers on the north 
coast of Scotland, from Duncansby Head to Cape Wrath, and on 
the west coast, from Cape Wrath to the Mull of Cantire, Mr Young 
neither met with nor beard of any case of the salmon disease. 
But in the Helmsdale, one of the best saknon rivers in Suther- 
iandshire, which falls into the north side of the Moray Firth, 
two cases occurred, and were brought under the notice of the 
Board in the beginning of last winter. A Beport was made on the 
subject to the Duke of Sutherland by the Professor of Anatomy 
in the University of Edinburgh, to the effect that both the tish 
submitted to him for examination were affected by the salmon 
fungus or Saprdegiiia ferax. The Helmsdale flows out of and 
through a series of great lochs, and is perfectly pure and unpolluted ; 
and, though a very productive river, it is by no means overstocked 
with fish ; so that neither pollutions nor overcrowding, which are 
alleged by many to be fruitful sources of the disease, can have had 
anything to do with the cases in question. 
A reference was made to the Board during the past year, point- 
Siver Eden*^^ iug out the auomalous and exceptional position of the Eden, a very 
whiciifiiUs into good sea-trout and fair salmon river, which falls into the Bay of 
^Andrews g|. ^ndr^^g^ anj which, though nominally within the limits of the 
Tay District, is not under the jurisdiction of the Tay District Board, 
owing to an error in the wording of the Byelaw constituting and 
defining the Tay District. The consequence is that the Eden is 
very much poached, there being no official body to protect it, 
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and there being doubts as to the beginning and termination of the 
annual close time applicable to it. The Board, however, has no 
power to interfere, as there is no provision in the existing Acts 
empowering the Secretary of State to alter or amend a Byelaw 
constituting a District which has once been sanctioned by the 
Home OfiBoe. 

Complaints were made to the Board with regard to the illegal The Doachs at 
working of the Doachs at Tonglaud, on the Kirkcudbrightshire Dee. '^°°s^°^ 
These Doachs are fully described by the Inspector in his Report of 
1884 on the salmon rivers falling into the Scotch shore of the Solway 
Firth. There is a regularly constituted District Board on the Dee, 
whose duty is to prevent all illegal fishing within their district, and 
to see that the provisions of the Acts of 1862 and 1868 and 
relative Byelaws are strictly enforced; and, as the Act of 1882 
constituting this Board, and giving it the general superintendence 
of the Salmon Fisheries in Scotland, at the same time declares 
that this shall be ' without prejudice to or interference with the 
powers of District Boards,' the Board did not consider itself either 
bound or entitled to interfere in the matter. 

In the course of last year, complaints were likewise made to the megai Fishing 
Board by proprietoi^s and lessees of salmon fishings of the frequency of ^^ '^■^htsmen. 
illegal netting of salmon and sea-trout by yachtsmen, while cruising 
in summer and autumn along the coasts of the western mainland 
of Scotland and among the Hebrides. This is a grievance of long 
standing ; as so far back as February 1874, a circular was drawn 
,up, with the sanction of the Home Ofl&ce, by the Commissioners of 
Scotch Salmon Fisheries, pointing out the law on the subject, and 
was sent to the secretaries of all the yacht clubs in the United 
Kingdom. This, however, having proved unavailing to put a stop 
to the practice, the Board considered it right to send another 
circular on the subject to the secretaries of the various yacht clubs. 
This circular was also inserted in a number of the leading news- 
papers. A copy of it will be found in Appendix G. 

In the end of last summer, the Tay District Board addressed a 
memorial to this Board on the subject of the pollution of the 
salmon rivers of Scotland and its deleterious effects on the fishings. 
The polluted river basins of Scotland, as may be seen by a reference 
to the map of the Biver Pollution Commissioners published in 1874, 
extend over many hundreds of square miles in Aberdeen, Forfar, 
Fife, Lanark, Dumbarton, Stirling, Ayr, the Lothians, Roxburgh, PoUution of 
and Berwick ; and the clauses in the existing Salmon Fishery Acts ^^®"* 
of 1862 and 1868 have proved utterly inadequate to cure, or even 
to check, the yearly increasing pollution of our rivers. Many 
formerly productive salmon rivers have been reduced to absolute 
sterility from the variety and virulence of the pollutions poured into 
them. The Clyde above Dumbarton ; the Irvine and Ayr ; the 
Carron, Devon, Almond, Avon, and Leven, in the Forth District ; 
the Dighty, Almond, and Ericht, in the Tay District, and several 
other rivers that might be mentioned, are all now salmonless, or 
nearly so, owing to pollutions from mills and manufactories. 
The subject has been discussed at considerable length by the 
Inspector in his Eeport of 1883 to the Board on the Salmon 
Bivers of Scotland from the Forth to the Kyle of Sutherlandi both 
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inclusive (pp. 41-43). He there recoinmeads that the following 
clause should be introduced in any future Salmon Fisheries Act, 
for the purpose of preventing the pollution of the salmou rivers of 
Scotland: — 'Section 13 of the recited Act 25 and 26 Vict cap. 
' 197, and section 16 of the recited Act 31 and 32 Vict cap. 123, 
' are hereby repealed ; and it is hereby enacted that, from and after 
' the passing of this Act, each District Board, within its own district, 
' shall have and possess the same powers of prosecution for the pre- 
' vention and abatement of pollutions in rivers and waters, as are at 
' present competent to individual riparian owners in such district.' 

The District Board of the Biver Annan petitioned the Secretary 
of State last summer, under the 9th section of the ' Salmon Fisheries 
'(Scotland) Act, 1868,' to alter the annual close time applicable to 
that river, so far as the rod fishing is concerned, and to make the 
rod fishing extend, after the nets are off on the 10th September, to 
the 15th November, instead of to the 31st October. This petition 
and relative papers were referred by you to the Board for their 
remarks thereupon ; and the result is that the extension of time 
has been granted by Order under your hand, so that the rod fishing 
season on the Annan now extends from 24th February to 15th 
November. 

A similar petition was subsequently presented to the Secretary 
of State by the District Board of the Biver Nith, which was likewise 
referred by you to this Board for its remarks thereupon. The result 
is that the prayer of the petition has been granted, and that the rod 
fishing season on the Nith is now the same as that on the Annan — 
the river immediately contiguous to it on the east — extending from 
24th February to 15th November. 

The subject of marking out distinctly and permanently, by buoys 
or otherwise, the centre of the low-water channel of the Solway 
Firth between Sark Foot and a line drawn from Carsethom of 
Arbigland to the Hotel of Skinbemess, was brought, during last 
year, under the notice of the Board ; but there are considerable 
practical difficulties in the way of carrying it out. If, however, 
it could be accomplished, it would put a stop to many disputes, 
and would greatly facilitate the putting down the killing of salmon 
by unqualified persons in the low-water channel of the Solway Firth. 

In the close of last year, the Board had the honour of complying 
with your request to submit proposals for a new Salmon Fishery 
Bill for Scotland. 

The year 1883 was an exceptionally good salmon year in 
Scotland, the best, indeed, taking the number of boxes of salmon 
sent to Billingsgate Market as the criterion, that has occurred for 
the last fifty years, with only the two exceptions of 1836 and 1842. 
In 1883, 35,606 boxes of salmon were sent to Billingsgate from Scot- 
land ; but, in 1884, there was a considerable falling off, only 27,219 
boxes having been sent. There has, therefore, been a decrease of 
8287 boxes, which, at £8 a box, gives a falling off in value of 
£66,296 ; and if we allow for a corresponding falling of in the 
number of boxes sent to other parts of England, and consumed at 
home in Scotland, the total decrease in value is, probably, about 
£75,000, 

But, althoughi when compared with so productive a year as 1883, 
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the year 1884 shows a considerahle falling off iu the take of 
salmon, it is by no means a bad year, as the following statement 
of the number of boxes of Scotch salmon sent to London during 
the decennial period from 1875 to 1884, both inclusive, will 
show : — 

Boxes of Salmon 
Years. sent to London Years. Boxes of Salmon, 

from Scotland. 



1876. 


20,375 


1880, 


17.457 


1876. 


24,656 


1881, 


23.905 


1877, 


28,189 


1882, 


22,968 


1878. 


26,465 


1883. 


35,506 


1879, 


13,929 


1884. 


27.219 



SCIENTIFIC INVESTIGATIONS. 

Under the section devoted to Scientific Investigation in the Proposed 
Report for 1883, it was mentioned that it was proposed, amongst ^^®**^**°'*** 
other things — (1) to continue the examination of the spawning 
beds around the coast ; (2) to collect material for determining the 
nature of the food of fishes ; (3) to consider the influence of the 
various modes of fishing in destroying immature fishes; (4) to 
study life history, rate of growth, nature of the eggs, and method 
of spawning of the food fishes ; (5) to inquire as to the possibility 
of restocking deserted fishing grounds; and (6) to inquire as to 
the influence of fungi and other minute organisms in destroying 
the life of useful fishes. In order to engage in these various 
inquiries, the Board indicated that a sum of £1000 would be 
required during 1884-85, and in addition a sum of £1200 
for the erection of two small laboratories. It was further 
pointed out that no satisfactory results could be obtained unless 
the gunboat H.M.S. 'Jackal' and the sailing cruiser 'Vigilant' 
were superseded by two efficient steam vessels, each provided 
with a suitable steam tender. The Board, by way of explain- 
ing at length what wa3 wanted for carrying on the above men- 
tioned and other inquiries, sent tv^o of its members with the 
deputation representing fish-curers and others interested in the 
sea fisheries which you received in June last. As a result of 
this and other representations in favour of providing sufficient 
funds and suitable vessels, to admit of continuous investigations 
being carried on, it was intimated to the Board early in October 
that the sum of £1000 would be placed at its disposal, to be 
applied as indicated in the last Beport, during the remaining part 
of the financial year 1884-85. 

While the matter was under consideration during the summer Work sos- 
and autumn, the scientific work was in a great part suspended, as SSit^/i^ds, 
the Board had neither funds nor suitable boats or other appliances &c. 
for carrying it on. During the autumn, however, an attempt 
was made by utilising the fishery cruiser, H.M.S. 'Jackal,' as 
loiig as it could be spared from the work of superintendence, to 
carry on several of the inquiries above referred to. The ' Jackal ' 
being verv unsuitable for the work in hand, and only at the dis- 
posal of the Scientific Committee for a few weeks, and. the Govem- 
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meat being unable to provide a suitable steam boat, Professor 
Ewart placed at the disposal of the Board a small steam yacht 
which he had specially fitted up for dredging and other work. 

This rendered possible further experiments as to the best mode 
of hatching herring ova, the rate of development, &c. of the fry, the 
relativequantity of flat fish, and the condition and extent of the mussel 
scalps in the Cromarty and Dornoch Firths. 

The Board having recognised that great progress had been made 
in practical fish culture in America, requested Professor Ewart to 
proceed to New York, and join Sheriff Guthrie Smith as early as 
possible in October last, and report as to what had been done in 
Canada and the United States in the way of increasing the fish 
supply by artificial means, and as to the appliances provided for 
studying the life history, habits, &c. of the food fishes. This step 
was taken by the Board in order that it might benefit by the ex- 
perience gained in America, and admit of the scientific work being 
carried on as economically as possible 

Professor Ewart, finding on his arrival in America that Sheriff 
Guthrie Smith was unable to join him in the inquiry, pro- 
ceeded to examine first, the fish-hatching stations in Canada, and 
afterwards the principal hatching stations and laboratories belong- 
ing to the United States Fish Commission. A Heport, dealing 
chiefly with the work of the United States Fish Commission, wiU 
be found in the Appendix. From this Beport it will be seen that, 
although nothing has yet been done in Canada in order to throw 
more light on the habits, &c. of the sea fishes, considerable progress 
has been made in forming a collection of the Canadian food fishes, 
fishing implements, and fish-hatching appliances, and that several 
hatching stations have been established in which large numbers of 
eggs of salmon and white fish are annually hatched at the public 
expense. 

It will be further seen, that in addition to visiting the Central 
Station of the United States Fish Commission, and the Carp Ponds 
in Washington, Professor Ewart was able to study carefully the 
arrangements at the large Marine Station at Woods Holl, where 
the hatching of sea fish is carried on, and where during the summer 
and autumn a large staff is engaged studying the development, 
habits, &c. of fish and other marine forms. . Professor Ewart also 
visited the Bucksport and other stations for hatching salmon and 
trout, and studied the arrangements for receiving and preserving fish 
adopted at Gloucester, Boston, and New York, and also the methods 
for utilising the bye-products of the fisheries, and examined the 
various kinds of boats and appliances in use amongst the American 
fishermen, and the splendid vessel ' Albatross,' recently constructed 
for the scientific work of the Fish Commissioa It seems that 
since the Commission was instituted in 1871, attention has been 
chieflv directed to increasing the supply of salmon and shad, to the 
introduction of the German carp ; but, in addition, a number of 
interesting experiments have been made with sea fishes. From 
one of these experiments it has been inferred, that if young 
cod-fish are introduced in sufficient numbers into any suitable bay 
they are likely to remain there for several years, perhaps untu 
maturity is 'reached. It will be seen from the Beport that the 
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United States Fish Commission consider it the best policy 'to 

* expend a small amount of public money in making fish so 
' abundant by artificial means that they can be got without 

* restriction, and serve as cheap food for the people at large, rather 

* than to expend a much larger amount in trying to prevent people 

* from catching the few that still remain after generations of 

* improvidence.' 

In order to be in a position to carry on investigations and Requirementi 
hatching operations on the lines which have proved so successful Sv^ti^tSna. 
in America, the Board will require to be provided with — (1) a 
well-equipped laboratory, with suitable hatching tanks, and at 
least one large sea water pond; (2) a cruiser adapted for carry- 
ing on dredging and other operations ; (3) two small steam tenders 
adapted for inshore work ; (4) a sufficient annual sum of money 
to meet the working expenses of hatching and other operations 
and provide the necessary apparatus. From the information gained 
in America, the Board feels that, if provided with sufficient funds 
and with increased powers, it might be able to greatly increase the 
number t>f useful food fishes in the firths and bays and other waters 
around the coast. 

In the Board's last Beport it was mentioned that a marine 
station was in process of formation at St Andrews. This station st Andrewi 
was completed during the autumn, and since then a number of ^^'^^^'^ 
interesting inquiries have been instituted, more especially as to the 
nature of the eggs and the rate of growth of fishes, and the Hfe- 
faistory of the common mussel. Becently an assistant naturalist 
has been sent to this station, to carry on invefltig«itions under the 
direction of Professor M'Intosh, F.R.S. This station will form a 
convenient centre from which observations may be made, and 
experiments carried on, as to the influence of trawling and other 
modes of fishing in the Firth of Tay and St Andrews Bay. 

As the work of the Scientific Committee increased, it wasANatnnOui 
found ttiat satisffcwtory results could not be obtained, and continuous ^^z^^ 
observations made, unless the Committee obtained the assistance 
of an experienced naturalist, who would devote his whole time 
to the work of inquiry. Early in January Mr Brook, F.L.S., 
of Huddersfield, who had been for some time studying the life- 
history and habits of fish, and who had gained considerable 
experience in organising and carrying on a marine laboratory, 
consented to place his services at the disposal of the Board. The 
Board, believing that important results would be gained by a care- 
ful study of the west coast fishing grounds, instructed Mr Brook, 
soon after his arrival, to make a careful investigation of the coast 
between Rothesay and Ardrishaig, with a view of selecting a site 
for a temporary laboratory. It being desirable to select a locality Erection of » 
which, besides having all ttie requisites necessary for a marine temporary 
laboratory, would also be near a large fishing centre. East Loch, ^^^^^ 
Tarbert, was finally fixed upon as offering the most advantages; Lochfyne. 
and a convenient piece of ground opposite the pier at Tarbert, known 
as the 'White Shore/ was chosen as a site for the temporary hatch- 
ing station. The proprietor, Colin G-. Campbell, Esq. of Stonefield, 
kindly put what ground was necessary at the disposal of the Board 
for a term of years at a nominal rent The work of erecting 

E 
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the station was begun almost immediately, and opetations are 
already so far advanced that scientific observations are now in 
progress. The main building, which is composed of wood, is 
DMcriptfon of 40 feefc l(Mig by 20 feet wide. It is divided into two rooms; a small 
^^^<^ one at the north-west end of the building is fitted up as a work- 

room» and the laiger one is provided with tanks. A table runs the 
whole length of the room on each side, furnished with glass aquaria 
for hatching and other purposes, and along the centre of the room 
there are five large tanks for fish and other marine forma Outside 
the building there are at present two concrete tanks, 16 feet by 5 
feet and 3 feet deep, which are intended for large fish while under 
observation, and there is sufficient room available for six or eight 
more. These will also be used as rearing ponds for the yowi^ fish 
after they have been hatched out in the glass jars. The water is 
very pure in this locality ; and as there is a plentiful supply of food 
for the young fish, it is confidently hoped that greater success may 
attend these experiments than has been the case elsewhere. The 
water supply for all the tanks is obtained from the sea some 
distance below low water mark, and is pumped up into a large 
eistem 10 feet above the ground, which holds a si^cient supply 
to last three or four days in case of accident to the machinery. In 
addition to the arrangements already described^it will be necessary 
tp have in connection with the laboratory a sea pond similar to 
the one erected for the United States Fish Commission at Wood's 
HoU. Without this, it will be impossible to carry on fish- 
hatching orxperiments on a sufficiently large scale to obtain any 
practical results Fortunately a suitable pond could be easily con- 
structed at a small cost within a few yards of the laboratory. At 
present observations are being made on the eggs of various species 
of food fishes, and it is proposed at an early date to obtain the 
assistance of a naturalisi to carry on the work of this laboratory. 

At this station there will be special facilities for studying the 
summer herring fishing in Lochfyne^ and for collecting information 
likely to throw some light on the cause of the fluctuations in this 
important fishery. The positic^i of this laboratory renders it easily 
possible, with the aid of a good steam yacht, to embrace the whole 
airea of the Firth of the Clyde. The Tarbert laboratory has been 
specially constructed to suit this work, and it is proposed to direct 
attention chiefly to the following questions: — ^The nature of the 
eggs of fishes, and of the spawning process, the rate of growth of 
the chief food fishes, and the nature of the food of the young and 
adult forms. Experiments will also be made as to the possibility 
of transporting fish and fish eggs to the colonies and elsewhere, and 
as to the possibility of introducing useful food fishes from other 
countries. 
^I^V^^ Owing to the late period at which the special grant for scientific 
oi (be irring. investigations was received, and to the necessary arrangements 
which had to be made in order to carry on the work on a broader 
basis, it was impossible to conunence any important obs^rva* 
tions until the end of February. About tlmt time, however, Mr 
Brook's assistant, Mr Binnie, was instructed to join H.M.S. ' Jackal,' 
and collect a number of spawning herring from the Ballantrae 
Banks, and deposit them in the Bothesay Aquarium for further 
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etndy. This was accordingly done, and with the assistance of 
lieut Commander Osborne, E.N., the fish were received in safety 
on the evening of the 13th March. Varions experiments were tried 
in the artificial fertilisation of the eggs, most of which proved very 
successful. It was found that whereas the milt of the herring only 
remains active for a short time after the death of the fish, the roe 
retains its vitality for a considerable time afterwards. A number 
of eggs taken from a herring which had been dead 48 hours were 
successfully hatched. These experiments will, however, be described 
in detail in Mr Brook's papers on the subject, the first of which is 
appended to this Seport, and others will be presented to the Board 
during the summer and autumn. Mr Brook was able in the 
main to confirm the observations of Kuppfer on the development 
of the herring. Various minor points of difiference, however, ap« 
pear to exist, and these will be treated of fully in the papers 
referred to. 

In the beginning of March a number of cod-fish which had been Spawning of 
for some months in the Eothesay Aquarium began to spawn. It *^® ^^'^ 
had been noticed for two months previously that many of the fish 
were distended as if with spawn, but as no fish had ever been 
known to spawn in the Aquarium, unless recently introduced, 
the authorities there were not inclined to believe that the fish were 
reaching maturity. However, a few days afterwards eggs were 
observed floating on the surface of the water in an early stage of 
development, and about the same time the fish refused food. 
Professor Ewart and Mr Brook then made an investigation of 
the spawning process of the cod, as far as it could be observed. 
It was notic^ that the fish during the spawning period often lay 
close together at the bottom of the tank ; but, notwithstanding this, 
it seems from the observations made, that the spawn is shed when 
the fish are swimming about in the water, the eggs being fertilised 
as they rise to the surface. The eggs when newly laid float, 
whether fertilised or not ; but in the latter event they die, and 
sink to the bottom in from 12 to 14 hours. The milt also has a 
tendency to rise, and to difiEuse through the water so as to give it a 
slightly milky appearance. A detailed account of these experi- 
ments will be found in the Appendix. 

The Board is also pleased to be able to state that the Directors Rothesay 
of the Rothesay Aquarium have very kindly placed the tanks in p^2Sd auhe 
their institution at the service of the Board for experimental work, serrioeof the 
This will prove of great assistance in the study of the life history ^<*^- 
of various food fishes, particularly in the winter months. Import- 
ant results have already been arrived at with regard to the develop- 
ment of the herring, which will appear in a future Eeport. 

Until a suitable steam tender is attached to the Fishery cruiser 
stationed at Bothesay, Professor Ewart has sent his small steam 
yacht to Tarbert to admit of dredging and other operations* being 
carried on. 

It was mentioned in the last Report that some progress had been Enquiry into 
made in studying the food of the herring. Many hundreds o'theHwinK. 
stomachs have been examined and the contents noted. A paper 
by Mr Brook, on the * Food of the Herring,' is now in hand, and 
will be completed during the summer. 
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During the past year a circular was issued to the fishery 
officers giving them further instructions for the collection of 
material for studying the food and growth of fishes. Id response 
to this circular, a large amount of material has been received from 
various stations around the coast, and it will now be possible 
to begin a comparative study of the food of the following 
fishes : — Cod, codling, haddock, whiting, saith, coal-fish, ling, sea- 
trout, mackerel, sole, flounder, halibut, plaice, and brilL It will, 
however, be some time before all the material collected can be 
worked up, and it will also be necessary to carry on these investi- 
gations over a period of at least twelve months before a satisfactory 
report can be prepared. The fishery officers have also sent in a 
number of fishes, Crustacea, Ac., for identification. Amongst these 
may be mentioned a fine specimen of the Great Fork Beard or 
Hakes Dame« caught by a trawler 20 miles off St Abb's Head, in 
about 40 fathoms of water, in March last. The fishery officer at 
Berwick forwarded to the Board a very large specimen of the 
lumpsucker Cydopterus lumpus, measuring 19| inches by 13| 
inches, and a fine specimen of the Tubfish Trigla hirundo. The 
fishery officer at Lybster forwarded part of a haddock's stomach in 
which a large sand-eel was embedded. A note on this specimen 
by Dr Barrett will be found in the Appendix. There is also a 
note by Dr Woodhead on a caseous tumour in the hake. The 
specimen was obtained by one of the Newhaven trawlers in 
February last. 

The investigation as to the influence of fungi and other minute 
organisms on the fish supply, has been undertaken by Professor 
Greenfield. A note indicating the methods followed in prosecuting 
this inquiry, will be found in the appendix. The first part of the 
report on this subject, will be presented to the Board during the 
summer. 

In addition to the St Andrews and Tarbert temporary stations, 
there is in the Cromarty Firth a small laboratory, which has 
been put at the service of the Board by Professor Ewart, which will 
be available for carrying on investigations during the summer 
and autumn. This wiU be a convenient centre from which to test 
the influence of trawling in the inshore waters of the Moray Firth. 
It is also proposed to introduce into the comparatively restricted 
waters of the Cromarty Firth a large number of artificially hatched 
herring and other fish, in order to determine whether it is possible 
to restock deserted fishing grounds, and increase the number of 
fish by artificial means in the territorial waters. 

In order to carry on investigations as to the influence of trawling, 
more especially in the territorial waters in the vicinity of the Firth 
of Forth, it will be necessary to establish a marine laboratory near 
the mouth of the Firth. As soon as this laboratory is provided 
the Board will be in a position to study the development and rate of 
growth of the cod, haddock, whiting, and other round fish. To 
admit of a complete account of the life history and habits of these 
and other fish, a small sea pond will require to be provided at the 
outset. As pointed out in the Eeport of the Boyal Commission, 
on Trawling, a satisfactory knowledge of the real influence of this 
method of fishing can only be arrived at after a complete series of 
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scientific observations have been made, which have extended over 
a long period, and which have been obtained hj the aid of every 
modern appliance. 

The Board would again point oat that the marine police super- 
intendence with which it is charged cannot be efficiently carried on 
unless the sailing cruiser belonging to the Board and H.M.S. 
' Jackal ' are superseded by two steam-vessels, each provided with a 
suitable steam-tender; one of these vessels to be adapted for the 
purposes of dredging, and the tenders adapted for carrying on the 
inshore scientific work referred to above. 



ESTIMATED PRODUCE AND VALUE OF THE 
FISHERIES OF SCOTLAND. 



The total estimated produce and value of the Sea and Salmon 
Fisheries of Scotland, for the year 1884, are as follow: — 

CubbdFish— 

HeiTmg8,l,697,077|btrrel8, at 25s. per barrel, £2,121,846 11 S Cared FisK 

Cod, ling, and Hake 124,506} owts., dried, at 248. per cwt., . . 140,407 16 

Do., 5907i baneU in pickle, at 808. per barrel, . . . 8,861 5 

Total Valne of Cored Fish, . . £2,279,615 12 8 
Fish Sold Fbbsh— Fish sold 

Haddocks,. 464,049 cwta., £800,712 VTOte Ftoh. 

Herrings, . . . • . 414,667 „ 150,720 

Cod, Ling, and Hake . . 175,746 „ 97,448 

Task and Saith, . . . . 40,969 „ 10,481 

Whitings, 71,507 „ 82,808 

Sprats, 89,787 „ 5,232 

Mackerel, 14,667 „ 5,286 

Turbot, 4,234 ., 9,368 

HaUbut, 23,050 „ 17,624 

Floanders, 72,758 „ 47,723 

Skate, 61,982 „ 14,171 

Soles and other kinds of White Fish, 60,636 „ 24,727 

Total Produce and Valae of 
White Fish sold Fresh, . 1,494,042 cwts., £716,295 

'^*'^^^^*^ ShellFish. 

Lobsters £29,942 

Crabs, 23,799 

Mussels, 16,062 

Oysters and other kinds of Shell Fish, 11,136 

Total Value of Shell Fish, 80,989 

Totel Value of Fish Sold Freeh, 797,284 

Salmon, 275»000 Salmon. 

OBoes Total estimated value of the Fisheries of Scotland for the Total ralue of 

year 1884, £3,851,849 12 8 of Fisheries 
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Upon comparing the accounts of 1884 with thoee of 1883, it 
will be seen — 
Totals of That, in the herring fishery, the total qnantitj of herrings cured 

w^S^ in 1884 was l,697,077i barrels, valued at £2,121,346, lis. Sd.; the 
e^rtei.*" total quantity branded, 653,426 barrels ; and the total quantity ex- 
ported, 1,185,220^ barrels, — being an increase on the preceding year 
of 427,664f barrels in the quantity cured ; 182,429| barrels in the 
quantity branded ; and of 294,460 barrels in the quantity exported. 
Totals of Ood, That, in the cod, ling, and hake fishery, 124,506^ cwts. were 
rared'ISid^*^* cured dried, and 5907i barrels cured in pickle, valued at £158,269, 
exported. Is. ; Aud that the quantity exported was 66,716^ cwts. cured 
dried, — being an increase on the preceding year of 4170J cwts. 
in the quantity cured dried, a decrease of 1402^ barrels in the 
quantity cured in pickle, and an increase of 19()| cwta. in the 
quantity exported. 
Value of Fish That the estimated value of white fish sold fresh in 1884 was 
sold fresh. £716,295; of shell fish, £80,939; and of sahnon, £275,000,— 
^eries^*^' the gross total estimated value of the fisheries of Scotland, in 

cured fish and fish sold fresh, being £3,851,849, 12a 3d. 
Number of That the number of fishing boats and beam trawl vessels in 

Ve^u^d Scotland was 15,445, and of fishermen and boys, 49,860; and 
Fishemen. that the estimated value of the fishing boats and beam trawl vessels. 
Value of and of nets and lines used in the herring, cod, ling, loxd other sea 
Nets^'alr**^ fisheries, was £1,802,886, — ^being an increase on the preceding year 
Linea."^ of 151 boats and beam trawl vessels, and 138 fishermen and boys, 

and of £148,726 in the estimated value of boats and vessels, nets 
and lines. 
Total nnmher That the total number of persons employed in Scotland last year 
^^^1*^ in connection with the fishmg industry was estimated at 103,804, 
«nip oy being an increase on the preceding year of 1965. 

We have the honour to be, 
Snt, 
Your most obedient Servants, 

(Signed) THOMAS J. BOYD, Chairmun. 

JOHN GUTHBIE SMITH, DemUy-Chairman. 

GEO. H. M. THOMS. 

ALEXR. FOEBES IRVINE. 

J. R. G. MAITLAND. 

S. WILLIAMSON. 

J. COSSAR EWART. 

J. MAXTONE GRAHAM. 

JAS. J. GRIEVE. 
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APPENDIX A.— TABLE II. 

HERRING FISHERY.— ACCOUNT of the Number of Barrek of Whitb Herri nqs 
Cured or Salted in Scotland by Fish-Curers on Shore in the Year 1884 ; and 
the Districts in which Cured, distinguishing the Herrings Cured Glutted from 
those cured Ungutted. 



DISTRICTS. 


Herrings Cured 
Gutted. 


Herrings Cored 
Ungutted. 


Total Cored 
anSh<»e. 


Gutted and 

Packed 

within 24 

hours after 

being 

caught 


Gutted and 

Packed; 

hntnot 

within 24 

hours after 

being 

caught 


Barrels. 


Barrels of 
Bulk. 


Eyemouth, . 


Barrds, 
48,469 


Barrels. 
9,673 


dumber. 
18,477 


Number. 
16,842 


Barrels. 
88,861 


Leith, 


1,206 


... 


168 


8.6904 


6,064J 


Anrtruther, . 


2,167 


360 


869 


7,664 


11,060 


Montrose, . 


29,706 


4,610 


2,771 


2,189 


39,176 


Btonehaven, 


14,492i 


1,299 


875 


2,328i 


18,996i 


Aberdeen, . 


67,989 


4,060 


9,411 


17,623 


89,088 


Peterhead, . 


280,488 


4,628 


2,869 


9,244 


;296,569 


Fraserbuigh, 


323,040 


8,673 


193 


21,662 


848,868 


Banff, 


40,188 


... 


■ 604 


... 


40,787 


Buckie, 


17,883 


474 


609 


2,968 ' 


21,419 


Findhom, . 


2,788 


6 


803 


50 


8,096 


Cromarty, . 


1,089 




... 




1,089 


Helmsdale, . 


8,016 


... 


4 


1,147 


9,166 


Lybster, 


5,847 


... 




... 


6,847 


Wick, 


116,903 


2,987 


1,726 


^626 


127,140 


Orkney Isles, 


47,061 


795 


863 


126 


48,824 


Shetland Isles, 


292,073 


985 


... 


6,624 


299,682 


Stomoway, . 


88,786i 


.172 


..• 


20,987i 


109,896 


Loch Broom, 


6,834 


244 


664 


464 


8,196 


Loch Carron k Skye, 


6,232 




642 


119 


6,998 


Fort William, 


3,416 


... 


... 


632 


8,947 


Campbeltown, 


706 






40,216 


40,921 


Inveraray, 


1,053 




... 


9,068 


10,111 


Rothesay, . 


606 


... 


38 


2,997 


8,640 


Greenock, . 


... 


... 


... 


3,909i 


8,909i 


Ballantrae, . 








14,019 


14,019 


Total, . 


1,895,810 


33,506 


85,555 


189,868i 


l,664,788i 



Fishery Board for Scotland, 
Edinburgh, Ist May 1885. 



DUGALD GRAHAM, Secretary. 
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APPMTDIX A.— TABLB III. 

HERBIKO FISHERY.— A(XX)UKT of the Total Number of Barrels of Whit* 
Hbbbikos Cured or Salted in Scotland, on Board of Vessels and on Shore, 
in the Year 1884; distingnishiog the Herrings Cured Gutted from those 
Cured Ungutted. 





Herrings Cured 

Gutted. 


Herrings Cured 
Ungutted- 














Total 
Herrings 
Cured on 
board of 


DISTRICTS. 


Gutted and 
Packed 


Gutted and 

Packed; 

but not 

within 24 

hours after 

being 

canght 








within 24 

hours after 

being 

caught. 


Barrela. 


Barrels of 
Bulk. 


Vessels and 
on Shore. 




Barrels, 


Barrels, 


Ifimb&r. 


Number. 


Barrels. 


Eyemouth, 


48,459 


9,578 


18,477 


16,842 


88,851 


Leith, . 


1,526 


... 


272 


8,690| 


5,4871 


Anstruther, . 


2,167 


850 


869 


7,664 


11,050 


Montrose^ 


29,705 


4,510 


2,771 


2,189 


89,176 


Stonehaven, . 


14,492J 


1,299 


876 


2,8281 


18,996i 


Aberdeen. 
Peterhead, . 


68,515 


4,060 


9,516 


17,623 


89,718 


281,648 


4,725 


2,359 


9,244 


297,976 


Fraserburgh, , 


328,040 


8,673 


198 


21,562 


848,868 


Banff. . 


40,188 


... 


604 


, 


40,787 


Buckie, . 


17,888 


474 


609 


2,968 


21,419 


Findhom, 


2,788 


5 


808 


60 


3,096 


Cromarty, 


1,089 


... 




... 


1,089 


Helmsdale, 


8,015 


... 


4 


1,147 


9,166 


Lybeter, . 
Wick, . 


5,347 








6,847 


116,908 


2,987 


1,725 


6,626 


127,140 


Orkney Isles, . 


47,051 


795 


858 


126 


48,824 


ShetUnd Isles, 


292,498 


985 


65 


6,624 


800,117 


Stomoway, 


90,636 


172 


,, , 


20,9971 


111,8051 


Loch Broom, . 


7,209 


244 


654 


8,501 


16,608 


Loch Carron k Skye, 


10,184 


••. 


797 


226 


11,157 


Fort William, . 


4,166 


27 


... 


582 


4,726 


Campbeltown, 


788 


... 


... 


40,216 


40,953 


Inveraray, 


2,200 


... 


419 


18,896 


21,515 


Rothesav, 
Qreenock, 


1,259 


88 


88 


2,997 


4,327 


11,4051 


... 


130 


4,8811 


15,917 


Ballantrae, . 
Total, . 


— 


— 


... 


14,019 


14,019 


1,418,451 


88,762 


86,582 


208,832i 


1,697,0771 



SUPPLEMENTARY NOTE» showing the Number of Barrek of Whitb Hekrinos 
Cured or Salted on the West C^t of Scotland in the Year 1884, stated ac- 
cording to the Districts where the Herrings were caught 



DISTRICTS. 



Stomoway, ...... 

Loch Broom, 

Loch Carron and Skye 

Fort William, 

Campbeltown, 

Inveraray, 

Rothesav, 

Greenock, 

Ballantrae, 

Total, 



Barrels. 



116,0101 

16,700 

17,638 

7,9061 

40,921 

19,648 

4,154 

4.1291 

14,019 



241,0261 



^hery Board for Scotland, 
Edinburgh, 1st May 1885. 



DUGALD GRAHAM, Secretary. 
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APPENDIX A. -TABLE IV. 

HERRING FISHERY.— ACCOUNT of the Total Nomber of Barrels of Whiti 
HsRRixos Branded in Sootland in the Year 1884; and of the Brandings in 
each District 



DISTRICTS. 


Total Branded. 


Eyemonth, 

Leith, . 

Anstmther, 

Montrose, 

Stonehaven, 

Aberdeen, 

Peterhead, 

Fraserburgh, . 

Banff, 

Bnckie, . 

Findhom, 

Cromarty, 

Helmsdale, 

Lybster, 

Wick, . 

Orkney Isles, 

Shetland Isles, 












.7.867i 
1 816 
' 661 
24,997 
11,613 
88,898 
169,2061 
147.210 
26,786 
12,2671 
2,0681 
7681 
7,0611 
4,722 
60,7921 
22,2801 
117,206 




Tota 


1, 








♦668,426 



• Of this number, 197,096 Barrels were branded Crown Full. 



828,644 
71,662 
61,028 



were branded 
were branded 
were brande«l 
were branded 



Matibs. 
Spent. 

MiXKD. 

Rbpackbd. 



663,426 Barrels. The Fees thereon amounted to £10,890 8 4 

"""^ Bank Interest, ... 19 11 

Total Receipts, £10,891 8 3 



NOTE, showing the Total Number of Barrels in the foregoing Account Branded 


*Full,' *Maties,'or 'Spent' 




Number of Barrels assorted and Branded. 


DISTRICTS. 




1 




Orown Pull 


Matuts. 


Spent 


Eyemouth, 


4,8961 


1,688 


1,008 


Leith, . 










707 


86 


74 


Anstmther, 










202 


184 


146 


Montrose, 










10,486 


6,640 


7,9461 


Stonehaven, 










4,6681 


2,996 


3,862 


Aberdeen, 










14,8891 
68,2661 


18,079 


9,268 


Peterhead, 










96,100 


12,6131 


Fraserburgh, 










88,1761 


96,0671 
17,6641 


12,9471 


Banff, . 










4,340 


1,874 


Buckie, . 










8,036 


7,281 


1,244 


Findhom, 










493, 


1,683 


86 


Cromarty, 










211, 


6431 


H 


Helmsdule, 










2,697, 


3,606 


682 


Lybster, . 
Wick, . 










1,676, 


2,8811 


64 










12.976 


86,1101 


4,2731 


Orkney Isles, 










6,7661 


11,634 


2,822 


Shetland Isles, 








89,175 


26,1661 


14,4631 




T< 


3tal, . 


• 


197,096 


323,644 


71,662 



Fishery Board for Scotland, 
Edinburgh, 1st May 1886. 



DUGALD GRAHAM, Secretary. 
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APPENDIX B.— TABLE I. 
COD AND LINO FISHERY.— ACXX)UNT, by Districts, of the Number of VesseU 
fitted oat in Scotland for the Cod and Lino Fishery, in the Tear 1884 ; of 
the Tonnage of the Vessels, and the Number of Men ; also of the Quantity of 
Cod, Lino and Hakx Cured on Board ; distinguishing whether Cured Dried or 
Cured inPidde. 



DISTRICTS. 


Vessels. 


Tonnage. 


Mmi. 


Total Quantity of 

Cod, Tang and Hake 

Cured on board of 

Vessels. 


Number 
of Fish. 


Cured 
Dried. 


Fraserburffh, . 
Orkney Isles, . 
Shetland Isles, 
Stomoway, . 

Total, . . 


Number. 
11 
20 
8J 


196 

1,281 

1,708 

55 


Number, 

66 
214 
877 

10 


Number. 

40,818 

186,886 

456,044 

2,676 


Ctots. 

1,592 

5,426 

11,754 

112 


67 


8,285 


667 


684,769 


18,884 



Fishery Board for Scotland, 
Edinbuigh, 1st May 1885. 



DUOALD ORAHAM, Secretary. 



APPENDIX B.— TABLE II. 
COD AND LING FISHERY.— ACCOUNT, by Districts, of the Cod, Lino and 
Hake taken at the Cod and ling Fishery in Scotland by Open Boats and 
Cured on Shore, in the Year 1884 ; distin^ruishing the Fish Cured Dried and 
the Fish Cured in Pickle. 





Total Quantity of Cod, Ling and 




Hake Cured on Shore. 


DISTRICTS. . 










Number of 


Cured 


Cured in 




Fish. 


Dried. 


Pickle. 




Number. 


Owti. 


Barrels. 


Anstruther, 


117,216 


4,987 


212 


Montrose, 










78,947 


2,606 


2 


Stonehaven, 










20,486 


657 


... 


AberdeeiL 
Peterhead, 










87,248 


1,286 


7 










81,846 


601 


540 


Fraserbuigh, 










S,817 


1,648 


91 


Banff, . 




• 






77,759 


2,681 


418 


Buckie, . 










64,688 


1,221 


1,998 


Findhom, 










28,881 


207 


747J 


Cromarty, 
Hehni^ 










1,272 
8,088 


'*45 


46 
70 


5Sr:" 










6,255 
42,087 


48 
408 


191 
1,297 


Orkney Isles, . 










805,804 


9,665 


48 


Shetland Isles, 










1,212,744 


48,875 


... 


Stomoway, 










^it'l^^ 


19,787i 


... 


Loch Broom, 










177,789 


6,110 


245 


Loch Canon and Skye, 








81,865 


1,808 


... 


Fort William, 








72,500 


2,886 


... 


Campbeltown, .... 


40,050 


1,251 


... 




Total 








8,928,059 


106,6281 


5,9074 



Fishery Board for Scotland, 
Idinbui^ Ift May 1686. 



DUOALD ORAHAM, Secretary. 
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APPENDIX a— TABLE III. 
COD AND LING FISHERY.— ACCOUNT, by Districts, of the Total Quantity of 
Cod, Lino and Hake taken, both by Vessels and bv Open Boats, at the Cod 
and Ling Fishery in Scotland, and Cared, in the Year 1884 ; distinguishing 
the Fish Cured Dried and the Fish Cured in Pickle. 



Total Quantity of Cod, Ling and 


DWTBICTS. 




Hake Cured. 












Number of 


Cured 


Cured in 




Fish. 


Dried. 


Pickle. . 




Numbet, 


(hots. 


Barrels. 


Anstruther, % . % . . 


117,216 


4,987 


212 


Montrose, 










78,947 


2,606 


2 


Stonehaven, . 










20,486 


667 




Aberdeen, 










87,248 


1,236 


7 


Peterhead, 










81,846 


601 


640 


Fraserbiirgfa, 










94,130 


8,240 


91 


Banff, . 










77,769 


2,681 


418 


Buckie, . 










64,688 


1,221 


1,998 


Findhom, 










28,381 


207 


7474 


Cromarty, 










1,272 




46 


Helmsdale, 










8,088 


45 


70 


Lybster, . 
Wick, . 










6,265 


48 


191 










42,087 


408 


1,297 


Orkney Isles, . 










491,640 


16,091 


48 


Shetland Isles, 










1,668,788 


60,129 




Stornoway, 










627,344 


19,8994 


... 


Loch Broom, . 










177,789 


6,110 


246 


Ijoch Carron and Skye, 








31,565 


1,808 


... 


Fort William, . 








72,500 


2,886 




Campbeltown, . 








40,050 


1,251 


... 




ToUl 








8,607,828 


124,506i 


5,907i 



Fishery Board for Scotland, 
Edinbur^, 1st May 1885. 



DUGALD GRAHAM, Secrttary, 



APPENDIX B. -TABLE IV. 

COD AND LING FISHERY. —ACCOUNT of the Total Quantity of Cod, Lino 
and Hake Exported from Scotland, in the Year 1884 ; with the Districts from 
which Exported ; distinguishing the Export to Ireland, to the Continent, and 
tQ places out of Europe ; also whether Cured Dried or Cured in Pickle. 



• 






Cod, Ling and Hake Exported. 


DISTRICTS. 


To Ire- 
land. 


To the 
Continent. 


To 

Places 

out of 

Europe. 


Total Exported. 






Cured 
Dried. 


Cured 
Dried. 


Cured in 
Pickle. 


Cured 
Dried. 


Cured 
Dried. 


Cured ill 
Pickle. 


Leith 
Aberdeen, 
Orkney Isles, 
Shetland Isles, 
Stornoway, 
Campbeltown, 
Greenock, . 






GvJts. 
10,806 

2,168 
14,630 
4,227 
1,145 
2,1554 


Cwis. 
8,930 

1,960 
6,723 

*'20 


Barrels. 


Cwis. 
2,124 
8,958 
1,200 

2,674} 


CwU. 

16,860 
8,958 
5,323 

20,353 
4,227 
1,145 
4,850i 


Barrels. 

1 


Total, 






35,1264 11,638 ' ... 


9,956f 


56,716i 


1 



Fishery Board for Scotland, 
Edinbui^gh, 1st May 1885. 



DUGALD GRAHAM, Secretary. 
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Total Qnantity of Cod, Ling and 
Hake Exported. 


a 

1 


Barrels. 
25 

15 




1 


Off/^. jrs. lbs. 
W,M7 2 „ 
29,154 2 „ 
29,629 8 „ 
84,310 „ „ 
82,152 „ „ 
85,928 „ .. 
82,221 , „ 
26,961 „ „ 
82,969 8 „ 
58,786 „ „ 
46,461 „ „ 
44,928 8 „ 
47,758 „ „ 
46,225 „ ,1 
52,408 „ „ 
51,864 9 „ 
56,400 2 „ 




fi 
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S4, for Scotland ai 

1855, for do. 
L866, for do. 
L857, for do 
1858, for do 
L859, for do 
L860, for do 
1861, for do 
862, for do. 
868, for do. 
1864, for do 
L865, for do 
1866, for do 
867, for do 
1868, for do 
L869, for Scotlan 
1870, for 
871, for 




Year ended Slst December 18J 
of Man only. 

Year ended Slst December 

Year ended Slst December ] 

Year ended Slst December 1 

Year ended Slst December 1 

Year ended Slst December 1 

Year ended Slst December ] 

Year ended Slst December 

Year ended SUt December 1 

Year ended Slst December 1 

Year ended Slst December ] 

Year ended Slst December ] 

Year ended Slst December 

Year ended Slst December 1 

Year ended Slst December 

•Year ended Slst December ] 

Year ended Slst December ] 

Tear ended Slst December 1 
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APPENDIX C— (See separate Table hereto appended). 

APPENDIX D.— TABLE I. 

FISHERY STATISTICS.^Account of the Number of Boats, Decked and 
Un-decked, irremective of the places to which they belong, employed in 
the Herring Fishery of Scotland, in the Season of 1884^ in a selected 
Week for each District ; with the Number of Fishermen and Boys by 
whom manned ; Of Coopers, Gutters, Packers, and Labourers employed 
at the said Fisiiery in the Week so selected ; and the Total Number 
of all such Fishermen and other pei^ns so employed. 



Districts where the Boats 

were employed at the 

Herring Fishery. 


Boats. 


Wsher- 

men and 

Boys. 


Coopersi 


Gutters 

and 
Packers. 


Latwur- 
ers. 


Total 
Persons 

Em- 
ployed. 


Eyemouth, 


484 


2,449 


181 


1,481 


418 


4,479 


Leith, . 


120 


480 


45 


160 


44 


719 


Anstrnther, 


239 


1,484 


73 


860 


90 


1,947 


Montrose, 


146 


911 


94 


^ 574 


• 62 


1,641 


Stonehaven, . * 


102 


663 


51 


815 


51 


1,080 


Aberdeen, 


874 


2,430 


149 


1,536 


308 


4,423 


Peterhead, 


768 


4,808 


892 


2,669 


301 


8,170 


Fraserburgh, , 


740 


4,915 


416 


2,808 


402 


8,541 


Banff, . 


150 


912 


85 


550 


67 


1,604 


Buckie, . 


114 


674 


41 


330 


25 


1,070 


Findhom, 


66 


892 


17 


198 


20 


627 


Cromarty, 


24 


140 


6 


72 


6 


224 


Helmsdale, 


98 


540 


84 


287 


21 


882 


Lybster, . 


119 


660 


41 


274 


26 


1,001 


Wick, ... 


648 


8,529 


276 


2,002 


210 


6,017 


Orkney Isles, . 


290 


1,984 


102 


896 


46 


8^027 


Shetland Isles, . 


982 


5,577 


403 


8,274 


87 


9,341 


Stomoway, 


1,167 


6,778 


823 


2,755 


178 


10,029 


Loch Broom, . 


200 


1,000 


14 


800 


7 


1,321 


Loch Carron and Skye, 


885 


1,275 


58 


422 


87 


1,837 


Fort William, . 


. 240 


720 


18 


298 


13 


1,044 


Campbeltown, . 


428 


1,284 


19 


SO' 


... 


1,838 


Inveraray, 


284 


1,092 


5 


35 


59 


1,191 


Rothesay, 


140 


420 


7 


51 


19 


497 


Greenock, 


68 


266 






» 


275 


Ballantrae, 


443 


1,772 


68 


129 


192 


2,161 



Fishery Board for Scotland, 
Edinburgh, Ist May 1885. 



DUGALD GRAHAM. Secretary. 
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Tear ended Slat Dec. 1884, 



HaUbut 


1 


Crabs. 


Otber kinds of 
Shell Fish. 


Total Value 

of 
Shell Fish. 


Gross 
Total 
Value. 


'--ns. 


Value. 


Cwts. 1 


^lue. 


Cwts. 


Value. 


Cwts. 


Value. 






134 


£ 

885 


26 


|288 


18,016 


£ 
11,020 


1,888 


£ 
179 


12,771 


£ 
116,602 


482 


1,006 


331 


1,225 


8,321 


4,876 


6,034 


885 


7,663 


130,625 


094 


1,989 


n 


,423 


2,346 


1,664 


970 


97 


4,446 


72,121 


467 


697 


488 


,867 


2,989 


1,361 


903 


187 


7,846 


62,177 


119 


178 


» 


»» 


2,244 


1,230 


290 


29 


1,350 


19)983 


655 


1,209 


2,467 


>i 


318 


198 


II 


» 


216 


70,684 


1,318 


2,232 


18 


313 


40 


30 


62 


11 


474 


26,062 


273 


478 


161 


» 


1,730 


1,038 


694 


173 


1,569 


23,109 


398 


607 


72 


If 


1,232 


647 


II 


II 


874 


32,369 


277 


803 


II 


M 


II 


II 


186 


18 


63 


28,086 


92 


125 


13 


719 


220 


109 


72 


37 


927 


30,760 


16 


16 


•1 


,120 


360 


180 


1,200 


140 


1,648 


,9,607 


20 


83 


n 


250 


60 


60 


278 


36 


489 


2,561 


24 


20 


If 


»i 


10 


4 


II 


II 


31 


4,112 


862 


1,098 


189 


{ 5 


470 


HI 


2,778 


372 


2,886 


26,676 


1,158 


648 


II 


>} 


85 


16 


2,588 


484 


8,643 


9,273 


9,660 


3,858 


II 


isoo 

1 


II 


n 


5,450 


681 


981 


11,446 


5,827 


2,247 


237 


:320 


1,924 


766 


3,606 


616 


12,497 


34,904 




590 


354 


If 


!l9 


16 


2 


790 


78 


1,317 


7,233 




104 


104 


If 


n 


171 


82 


4,256 


629 


3,266 


6,082 




»> 


w 


10 


36 


25 


11 


1,771 


428 


2,421 


8,706 




71 


104 


62 


4 


162 


80 


661 


176 


3,120 


13,926 




»• 


M 


M 


112 


60 


33 


2,737 


644 


1,228 


6,878 




. 1 


1 


3 


390 


II 


n 


916 


122 


709 


9,424 




1 " 


f* 


16 


464 


25 


16 


1,066 


166 


2,872 


8,447 




p. 


37 


70 


207 


049 


376 


2,m 


2,986 


6,763 


27,614 




K3,050 17,624 


4,168 


}62 


41,473 


23,799 


42,246 


8,962 


80,939 


797,234 


i 








DUG 


ALDG 


RAHA] 


If, Sim 


(p. 22.) 
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APPENDIX K— No. 1X1. 

BEPOBT by the Enginsebs upon the State of the Habbour Works in 
progress under the Fishery Board for Scotland in the Year 

1884. 

We have now the honour to submit to the Board the following Beport 
on the works in progress durpg the year 1884 : — 

Findochty Harbour, Banfihire.-^The works at Findochty, which were 
contracted for by Messrs Brand & Son, Glasgow, were finLshed in the 
beginning of November. The harbour consists of a western pier, extend- 
ing for a length of 540 feet, and an eastern pier of 200 feet in length, 
with an entrance of 65 feet in width between them. These piers enclose 
an area of nearly 4^ acres. The interior of the harbour to the extent 
of about 1 J acre has been deepened to the level of low water spring tides, 
the remainder being sloped up towards the high water line. Two patches 
of rock which impeded the fairway have also been removed. The con- 
struction of this harbour affords complete protection to the boats, and will 
otherwise be a great boon to the fishermen of the district, enabling them to 
leave for the fishing grounds at a much earlier period of the tide than was 
formerly the case, and on returning they will also have earlier access and 
shelter^ accommodation at the commodious quays on which to discharge 
their fish. 

Crovte Landing Slipy Banffshire, — The works for providing a small 
landing slip for the fishing creek at Crovie were begun in April last, and 
were suspended for the season in December. The works will be resumed 
as soon as the state of the sea and weather will admit 

Stonehaven Harbour, Kincardineshire. — The Board having authorised 
a marine survey to be made of the Bay of Stonehaven, with the view of a 
design and estimate for extending the harbour being made out, we had the 
survey made, and two designs were submitted with our Beport of 3rd 
September last^ the smaller estimated to cost £24,000, and the larger 
£67,000. 

The smaller design consists of a short breakwater, about 420 feet long, 
extending into a depth of 5 feet at low water of ordinary spring tides ; 
also a short breakwater of about 250 feet in length, projecting from the 
angle of the outer pier of the present south harbour of Stonehaven, and 
ending in about 2^ feet of water at low water spring tidea These 
breakwaters would shelter a space of about \\ acre, having a depth varying 
from 2 to 4 feet at low water ordinary springs, while alongside the outer 
breakwater there would be a depth of from 2 to 5 feet at low water 
spring tides, and these latter depths could be increased by dredging, so 
that boats would be able to land their fish at the outer breakwater at low 
water springs. This design also provides for the deepening of the basin 
of the south harbour to low water springs, and for other alterations on the 
existing works ; it is on the smallest scale which can with advantage be 
adopted at Stonehaven. 

We also submitted an enlarged design, consisting of (1) a north break- 
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water about 800 feet in length, terminating in 14 feet at low water 
ordinary spring tides ; (2) a south breakwater 380 feet in length, and 
terminating in a depth of 14 feet at low water ; (3) the removal of rocks 
in the angle betwixt the proposed north breakwater and the outer kant 
of old north pier to the level of low water; (4) the removal of the parapet 
of the present north pier, and the construction of a new quay on the 
seaward side, at which boats could discharge; (5) the widening of the road 
at north side of harbour ; and (6) the deepening of the south harbour, as 
in the smaller design. 

This design, if it could be carried out, would take much fuller advantage 
of the most valuable part of the bay for a boat refuge harbour than the 
smaller design. It would shelter an area of about 2^^ acres, having depths 
of from 6 to 14 feet at low water, and would embrace altogether an area to 
low water mark of 7f acres, exclusive of the present harbours. If this 
more extended harbour cannot be carried out at present, no design 
intermediate between it and the smaller design should be encouraged ; for 
any work situated between the two would irrepiediably and permanently 
injure both harbours as well as the bay itself, 

St Monance Harbour^ fifesMre, — ^The works for the improvement of 
the entrance to the harbour of Bt Monance, which consisted of widening; 
deepening, and sheltering the entrance channel, were carried out by days' 
wages under an Inspector of Works, and were completed in December 
last. 

Nes8 Harbour^ Idand qf Lends. — ^The works connected with the forma- 
tion of a small fishing harbour at If ess, near to the northern extremity of 
the Island of Lewis, have been conducted during last season by days' 
wages, under an Inspector of Works, and they are now rapidly drawing 
towards completion. The harbour is found to afford complete shelter to 
the boats occupying it, and the entrance is found to be easily taken. 
Being erected on a sandy coast, there will, as at all such harbours, be 
oceasional accumulations of sand, which will require removal from time 
to time. 

Broadford, Shye.-^An inspection and preliminary report and estimate 
were* made in relation to a fishery pier for the Broadford district, Skye. 

D. & T. STEVENSON. 
Edinbuboh, ^th March 1885. 
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APPENDIX F.— No. I. 

' ON THE DEVELOPMENT OF THE HERRING. Pabt f 
By George Brook, F.L.S. 

[ntroduction. 

In giving an account of the development of the herring, I propose first 
of all to give a resumS of what is already known on the subject, and after- 
wards to give an account of my own investigations. This seems the more 
necessary as Eupffer's papers on the subject, although well known to 
embryologists, have, so far as I am aware, not been translated in England. 
In this part I have taken Kupffer's paper, * TJeber die Entwicklung des 
* Herings im Ei," seriatim chapter by chapter, and have added from time 
to time such notes from his other papers and from tho^e of other authors 
as seemed necessary. I have not, however, referred to such of the more 
recent results in this department of embryology, as although necessary 
for a proper comprehension of the subject, they do not bear specially upon 
Eupfifer's work. 

It has appeared necessary to reproduce some of Eupffer's figures in this 
part, but the task has been a difficult one. * The majority in the original 
paper are reproductions of photographs, and although useful in their way 
are difficult to copy on account of want of definition over the greater 
portion of them. It has been my endeavour, however, to make these 
drawings agree with Eupffer's descriptions, and details have only been 
added from original drawings when they appeared to be in harmony with 
Eupffer's views. Throughout I have endeavoured to express only the 
opinions of others, or at any rate to refer only to the past, reserving a 
discussion of the subject from my own standpoint for future papers. 
The following is a list of the papers referred to : — 

C. Eupffer, * Zur Entwicklung d. Enochenfische,' Archiv Mikros, Anat,, 

Bd. iv. 
C. Eupffer, 'Z. Entw. des Herings im Ei,' Jahresb. Comm, deiUschen 

Meere for 1874-76 (Berlin, 1878). 
C. Eupffer, * U. Laichen u. Entw. des Herings,' Jahresb, Comm. deutschen 

Meere for 1874-76 (BerUn, 1878). 
Axel Boeck, Om Silden og Sildejiskerierne, &c., Christiania, 1871. 
H. A. Meyer, * Beob. \l Wachthums d. Herings,' Jahresb, Comm, deui. 

Meere for 1874-76 (Berlin, 1878). 
C. E. Hoffmann, Zur Ontogente d, Kfiochenfische, Amsterdam, 1881. 
C. V. Noorden, *D. Entw. d. Labyrinthes b. Enochenfische,' Arch, Anaf. 

u, Pky8,y Anat. Abth. 3, x. 
J. T. Cunningham, 'On the Significance of Eupffer's Vesicle in the 

Herring,' Quar, Jour, Micros, Science, January 1885. 

F. M. Balfour, Comparative Embryology, vol. ii. 1883. 

J. A Ryder, *Embryog. of Osseous Fishes, Report U,S, Fish Comm, for 

1882, Washington, 1884. 
Agassiz and Whitman, 'On the Development of some Pelagic Fbh 

Eggs' (prelim, account), Proc, Amer, Acad,, vol. xx. 1884. 

G. Brook, ' On the Origin of the Hypoblast in Pelagic Teleostean Ova,' 

Quart, Jour. Micros, Science, January 1885. 

I. Ripe Egg and Milt, 

The ripe egg in water has almost a globular form. It sinks to the 
bottom in sea water with 2-3 per cent, of salt in it, if it does not strike 
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any object in falling. If eggs are emptied into water in a mass they 
adhere together just as they were placed there, in clusters. This ad- 
hesiveness is not characteristic of herring eggs only ; it is found in many 
fish eggs, and has already been described by Von Baer in various 
Cyprinoids. The size of the egg (as observed in the spring herring of the 
Schlei, in the autumn herring of the Great Belt, and in herring from 
Pillau in East Prussia) is from '92 to 1 mm. in diameter. A few eggs 
are smaller than this, some even only '85 mm. The egg of the North 
Sea herring of the Norwegian coast is, according to Boeck, considerably 
larger than this ; he gives the diameter before the egg has increased by 
inception of water as 1*5 mm. The egg is composed of the following 
parts — (1) Egg membrane, (2) a viscous substance which envelopes the 
egg surface, (3) the yolk. 

The egg membrane, according to Boeck, is tough and elastic, and when 
torn appears to be composed of several layers. It is not perforated by 
pores or canals, but an optical section of the periphery shows a fine radial 
striation. The skin, which closely invests the yolk, consists of two 
layers closely connected with each other — an inner one finely striated 
radially, and an outer through which the fine striation is not continued, 
but which, however, appears concentrically striated. The inner layer 
observed from the concave surface shows, thickly set, fine dots, which 
correspond to the radiate striations. Kupffer was at first inclined to attri- 
bute this phenomenon to radial pore canals, but adds that it must be dis- 
tinctly understood that they are not continued through the outer famellose 
layer, and therefore cannot open externally. The atUer concentrically 
striate layer cannot be split from the inner one, and must not be confused 
with the more outward layer of adhesive matter. Very dilute hydro- 
chloric acid caused a swelling up of all three layers, and each is then 
distinctly separated from the others. The thickness of the double layered 
membrane is somewhat variable. In the egg of the autumn herring of the 
Great Belt it is from *006 to 008 mm. thick, and somewhat thinner in 
the Pillau herring. The thickness also varies during development. At 
first, under the influence of water inception, it increases a little ; from the 
third day onwards there is a constant thinning, which chiefly takes place 
at the cost of the porous inner layer. Sometimes the surface appears 
faintly facetted ; this, however, eoon disappears. 

The VISCOUS substance which causes the eggs to adhere to one another is 
developed evenly around the egg as it leaves the ripe female, as can easily 
be seen by dropping the egg directly into spirit. Put into water the sub- 
stance behaves differently, according to the form of the surface adhered to. 
On a smooth horizontal surface it sinks to the lower pole, and in the form 
of a plate cements the egg to the surface. Eggs that come in contact with 
each other link themselves together by bridge-like strands. If an egg in 
sinking touches any object an attachment mostly follows, and the adhesive 
substance is thereby drawn out into a short strand. This substance quickly 
hardens in water, and the strand-like portions assume a fibrous structure. 
The thin layer which remains enveloping the unattached portion of the 
egg remains homogeneous and transparent. 

The porous inner layer of the herring corresponds to the entire egg- 
membrane of most fishes, according to Kupffer, the outer layer being not 
80 generally distributed. These two layers are known as the zona radiata 
and the vitelline membrane. The outer layer in the egg membrane of the 
herring may be compared with the second layer in the pike, as described 
by Reichert and by Aubert, through which also the pores of the inner layer 
are not continued. KoUiker and Eimer both speak of a second egg mem- 
brane in Teleosteans, and both state they have found this structural rela- 

H 
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tion wide spread. Eimer attributes a different origin to the two layers, 
considering the inner as a cnticular formation of the egg-cell itself, and 
the outer as a product of the follicular epithelium. Kupffer is of opinion 
that the different structure of the two layers in the herring supports this 
theory. 

The micropyle is difficult to see, according to Boeck. He states that it 
consists of a saucer-shaped impression in the egg membrane with a uni- 
formly rounded floor, the angles of impression proceeding with a gradual 
curve into the rest of the egg surface. The central portion of the floor 
forms a thickened boss, the centre of which is pierced by a very fine open- 
ing which leads into a funnel-shaped canal widening inwards. After 
fertilisation numerous spermatozoa may be seen clustering round the 
micropyle. Some seek to penetrate with their head-shaped part into this 
opening while the tail is kept in rapid motion, and after some time appear 
to be completely dissolved without having penetrated the funnel-shaped 
opening. After fertilisation Boeck was unable to discover a spermatozoon 
or part of one inside the egg membrane, and concluded that the micropyle 
was closed by a transparent cuticle, and therefore that fertilisation takes 
place by an endosmotic inception of the dissolved seminal bodies, 
kupffer's account differs considerably. He found no boss-like projection 
and no funnel-shaped opening on the inner surface. He doubts whether 
the micropyle plays any part in the fertilisation of the egg of the herring. 
According to him, the micropyle is not constant in shape. The hollow on 
the outer surface is often filled up by the viscous covering of the egg 
before it has become hard. 

The yolk tills the entire unfertilised egg. Boeck says the whole interior 
of the shell is filled with pale transparent yolk bodies of a vesicular appear- 
ance. These are more or less elongated, egg-shaped, or more rounded, of 
somewhat different size, and contain no nuclei Immediately under the 
egg membrane is a layer of round, strongly refractive globules of an oily 
nature, which often run together into large drops and cover the yolk 
bodies, so that these cannot always be distinctly seen. Boeck has also been 
unable to discover a germinal vesicle in the ripe unfertilised ovum. Kupffer 
divides the yolk into three parts. The superficial layer consisting of 
strongly refractive shining homoj^enoous globules, *008 to '02 mm. in 
diameter, he terms yolk granules (Dotter korner). The chief part of the 
yolk, the less refractive drop-like bodies, he terms yolk globules (Dotter 
Kugelu). These measure from 05 to '08 mm., and some even smaller. 
Besides these two there is a scanty viscous mass of protoplasm mixed up 
with them. In the unfertilised egg there is no germinal vesicle, nor that 
fine granular layer of yellowish protoplasm which later forms the blasto- 
disc, nor is there any collection of fat in any particular spot 

The ripe milt is a thickish viscous milk-white substance of alkaline 
reaction which incompletely separates in fresh water. On the other hand, 
^his separation is rapid and complete in sea water. The spermatozoa show 
a head, tail, and middle portion, and are similar to those figured by His 
for the salmon. They are not flattened, however, but round and thimble- 
shaped. The surface is formed of a shining refractive substance, while 
the axial portion is clear, and scarcely more refractile than water. The 
pale, weakly, refractile tail is joined to the head by a middle portion 
which bears a small transverse disc. Length of the head, 00025 mm. ; 
\)readth, 0'0020 mm. Length of the tail, 0062 to 0*075 mm. 

Since Kupffer's investigations Hoffmann has made a careful examination 
of the egg of the Zuiderzee herring, particularly in its early stages. There 
IS only one race of herring in the Zuiderzee. The spawning usually takof 
place in 4PfU» ^^^ °^7 ^^ ^ ^^^ earlier or later according as th^rQ 14 ^ 
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mild or severe winter. The mean saltaess of the water, as observed hj 
Hoffamnn, was '74370. At a mean temperature of ^^*i G. the embryos 
hatch out on the twelfth day, the newly-hatched young measuriog 6'2~6'4 
mm. The newly-hatched embryo of the Baltic herring, according to 
Kupffer, is 5 '2 mm. long; and that of the North Sea herring, as observed 
by Boeck, 10 mm. It should be noted, however, in this comparison that 
there was considerable difference in the temperature of the water, and the 
time occupied by the development within the egg as compared with Hoff- 
mann's observations. Hoffmann made a minute examination of the egg 
capsule, both in the ripe egg and also before it reaches maturity. 

In the nearly ripe egg the zona radiata consists of two layers, closely 
united together, which could not be separated. The wliole thickness is 
0*0325 mm., which is made up as follows : — outer layer, 0010 mm. ; inner 
layer, 0*0225 mm. The outer layer is perforated by very fine pore canals, 
and a sharp line separates it from the inner layer. The latter is also 
perforated by pore canals, wliich are finer than in the outer portion ; but 
Hoffmann was unable to decide whether the two sets of canals communi- 
cate one with the other. The inner layer is not uniform in structure, but 
is itself divided into two sections. The outer one is more or less con- 
centrically striated, the pore canals forming with these a rectangular net- 
work. The line separating this from the inner portion is variable in 
thickness, and sometimes was not observed. The structure of the egg 
membrane in ripe Qg^y which are placed directly in -j^ per cent, 
osmic acid, is considerably different. Tlie pore canals in the outer layer 
are not easily seen, but have not yet entirely disappeared. This portion 
now contains a large number of small globules, and the whole membrane 
has the appearance of one connected layer. If the ripe eggs ore, however, 
first brought in contact with sea water and afterwards placed in osmic 
acid, transverse sections give quite another appearance. The outer layer 
is quite separated from the inner one, and partly lays in folds, and con- 
stitutes the viscous substance which serves for the attachment of the Q^g, 
The thickness is 0*010-0*012 mm. ; this portion also now often shows a 
laminated structure, which was not observed in the earlier stages. The 
outer portion of the inner layer shows strong concentric striations, or often 
parallel lamellae. The pore canals are no longer visible, probably being 
obscured by the concentric markings; thickness, 0010 mm. The inner 
portion shows no change, and is 012 mm. thick. Hoffmann concludes 
that there is only one egg membrane in the herring, which he terms the 
tona radiata, and maintains that Kupffer*s statement that there are two 
rests on insufficient observation, he not having been acquainted with the 
changes which this membrane undergoes immediately before the eggs are 
laid, and also when acted upon by sea water. 

As to the origin of the zona radiata, Hoffmann remarks that the peri- 
pheral layers of the zona are more distinct than the inner ones, and that 
this distinctness gradually diminishes towards the yolk. It would thus 
appear as if new layers were continually added from the inside, and thus 
the zona radiata would be a true vitelline membrane — a secretion from the 
yolk. 

Hoffman has never seen a second egg-merabrane inside the zona radiata, 
and very much doubts if one exists. Should there be one, it would of 
course represent the true vitelline membrane, and in this case the zona 
radiata would be regarded as a secretion of the follicular epithelium 
(Granulosa zellen). 

In transverse sections of the hardened egg, it sometimes appeared as if 
the yolk was surrounded by only one pellicle, being bounded by a sharp 
line. This was often the case when the sections were incomplete or were 
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broken in consequence of uneven contraction during the hardening prooen. 
Hoffmann is, however, inclined to regard this line as caused by the harden- 
ing reagent 

With regard to the egg contents, Hoffmann adopts Kupffer's terms, 
Dotier hugeln and Dotter homer^ for the two sizes of yolk spheres. The 
unripe egg contains a large number of the large yolk spheres 0'035 mm. 
in diameter, and very little protoplasm. In the ripe egg there are fewer 
of the large yolk spheres. Some of these are more homogeneous, others 
are filled with smaller spheres 0002 mm. in diameter. These small ones 
are seen lying in heaps outside the larger spheres, and appear to bo set free 
by the rupture of the walls of the latter. The germinal protoplasm has 
no constant position in the ripe unfertilised egg. It may bo diffused 
generally through the yolk mass or collected in patches on the surface ; 
there is usually, however, a considerable aggregation around the micropyla 

II. Formation of the Blastoderm and Fertilisation, 

(a) Influence of the Sperm in the formation of the Blastoderm. — Kupffer 
concludes from observation and from repeated experiments — 

1. That the ^gg of the herring shows at the moment when it reaches 

the water from the oviduct no trace of a germinal disc, or indeed 
any separation into formative and nutritive yolL 

2. The structure described in the previous section is maintained in 

water from which any chance of impregnation has been excluded. 
Water per at alters nothing in the relations of the yolk, nor of the 
egg-shell with the yolk. No water enters through the egg mem- 
brane, nor does the latter separate from the yolk at alL He tried 
also the influence of fresh water and of weakly saline water ('3 to 
•4 per cent.). In either the eggs might remain for twenty-four 
hours without any perceptible change. 

3. If, however, the salt water is previously supplied with milt, or if 

the milt is added some time after the eggs have been laid, in 
about fifteen minutes the egg membrane separates from the yolk, 
and a clear space appears between the two; water penetrates 
through the shell, the yolk globules decrease in size, and there now 
begins in the yolk a complicated series of phenomena, ending in 
the separation into formative and nutritive yolk, and finally the 
concentration of the former at one pole as the germinal mound. 
[I purposely use the word mound here in preference to disc, because 
the Mohole of tJie protoplasm does not collect at the germinal pole 
until the end of the segmentation stage, so that part does not 
enter into the formation of the disc proper. Indeed, as we 
shall see later, Kupffer supports Klein's theory of Archiblast and 
Parablast]. 

4. Eggs and milt were added to the fresh water of the Haff, but no 

change took place in the eggs ; they behaved as if in unfertilised 
water. 

5. The spermatozoa penetrate in great numbers through the egg mem- 

brane. They are easily seen in the breathing chamber (Einmm) 
after this is established. Kupffer also expressly states that the 
spermatozoa penetrate on all ndes into the yolk. 

Thus Kupffer concludes that in the egg of the herring the blastodisc is 
formed under the combined influence of sea water and sperm. He admits 
that this must be a striking exception, as the majority of authors agree 
that in fresh-water fishes the sperm is not necessary for the separation 
of germinal substance and nutritive yolk, Coste appearing to be the only 
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one who r^ards the disc as resulting from fertilisation alone. Hoffmann 
combats Eupffer's view that the germimtl layer is formed under the com- 
bined influence of the milt and sea water, and maintains that in the 
herring, as in other teleosts, the germinal layer exists before fertilisa- 
tion. 

Boeck's observations agree with those of Kupffer, excepting that he 
states that, whether the egg is fertilised or not, a portion of the yolk rises 
up, takes a yellowish colour, and segments. Kupffer thinks this state- 
ment founded on error, and that Boeck's eggs must have been accident- 
ally fertilised, or that the different specific gravity of the water was the 
cause (Boeck worked with sea wat«r containing 3 per cent, of salts, that 
used by Kupffer only containing 0*3 to 0*4 per cent.). Kupffer also 
suggests that very saline water may so alter the viscous layer as to make 
it permeable, to water, and cites an experiment of Ransome with the eggs 
of the stickleback. The details of Kupffer's experiments are as fol- 
lows : — 

\st series. — Eggs were immediately fertilised in salt water of 3 to 0*4 
per cent salt contents, and at 16"* C. The breathing chamber 
began in from 12 to 20 minutes from time of fertilisation (30 ex- 
periments). 

2d series, — Ripe eggs alone were placed in water of same composition, 
but taken at a considerable distance from place of capture of fish. 
The eggs adhered quickly, and as firmly as the f ertiliBed ones, but 
showed no trace of the phenomena resulting from fertilisation. Six 
experiments after 20, 30, 45 minutes, 2 hours, and twice after 
24 hours, there was no change. 

3(2 series. — Milt was added to eggs which had been a variable time 
in salt water without showing any change. The whole of the eggs 
within at the outside 20 minutes showed the formation of the 
breathing cavity (4 experiments) : — 

1. Eggs that had been in sea water 20 minutes had milt added to 

them. The breathing chamber began to form in 13 minutes, and 
was distinctly present in all after 20 minutes, with separation of 
formative from nutritive yolk. 

2. Eggs that had remained unfertilised in sea water for 40 minutes 

showed the same phenomena after milt was added. 

3. Similar experiment two hours after the eggs were laid gave the 

same result. 

4. Eggs that had remained unfertilised in water for 24 hours were 

influenced in the same way by addition of milt. 

Effect of Fresh Water. — ^Two experiments; water taken from the Haff. 
No change was brought about in the eggs by the addition of milt Con- 
cludes tluBkt the composition of the water must be the cause, but that 
further experiments are needed. 

(6) Course pursued in the formation of the Blastodeim. — Water pene- 
trates through the egg-shell, and apparently not only in the region of the 
micropyle, but equally all round. This causes a stretching of the egg- 
shell, which becomes uniforoily globular, and the egg increases in voluma 
This increase does not correspond to the entire breadth of the breathing 
chamber, as the yolk contracts at the same time, as may be proved by 
direct measurement The following are two instances given by Kupffer: — 
(1) A globular egg of the Pillau herring measured 92 mm. in diameter 
before commencement of the water space. After inception of water the 
diameter increased in 45 minutes to 1 '2 mm. The yolk mass now deviates 
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somewhat from the globular forni) and has for its greatest diaineter 
0*85 mm., and in the direction at right angles to this 0'&2 mm. (2) Egg 
measured ori. finally 10 mm., and after formation of brenthtng chamber 
1-29 mm. The yolk and disc measured 0*97 mm. by 0*92 mm. Other 
measurements lay between these two extremes. The shrinking of the yolk 
in connection with the formation of the breathing chamber does not 
appear to be clearly stated by Balfour in his Comparative Embryology. 
During this occurrence a small quantity of yolk is dissolved in Uie fluid 
of the water chamber. This fluid is not pure water, but shows on addi- 
tion of nitric acid a fine granular coagulation, as Reichert has also shown. 
Whether the diminution of the yolk may be ascribed to this cause aloae^ 
or whether there is also an active contraction of the yolk or a passive eoD« 
densation, Kupffer is unable to decide. 

After the water space has begun to form, and the changes on the sur- 
face of the yolk may be followed more clearly, the first change is the dis- 
appearance of the yolk granules (Dotter korner). Kupfi'er ascribes this 
disappearance to their being dissolved. With their disappearance the 
yolk spheres become more visible, as if a pa'rt of the small globular struc- 
tures which tliey enclose had dissolved. Tlie next appearance is remark- 
able. Ct^ar vacuoles arise at the surface of the yolk between the yolk 
spheres. They are to be distinctly recognised as water clear spots ; they 
increase rapidly in size, become elongate, extend inwards, and then flow 
together into a network, and go through the whole yolk as a coarse set of 
tubes. With the ai>pearance of the clear vacuoles the yolk substance begins 
to separate into two parts — the formative yolk and the nutritive yolk. 
This is the first appearance of the formative yolk, and it shows as a narrow 
marginal layer, uneven in thickness. A close examination shows that the 
formative yolk appears as a continuous superficial layer. It undergoes 
frequent fluctuations, but finally collects at one pole. Often there is a 
temporary large collection at the pole opposite where the disc will ulti- 
nmtely form, which may easily be mistaken for the real germinal area. 
Kupffer calls this the gegenhiigdy and it may often be seen after the disc 
has begim segmentation (in the four-cell stage, or even Inter). From the 
disc proper the remaining formative yolk, which envelops the nutritive 
yolk, is distinguished as the cortical protoplasm (rindeuprotoplasma). 
Tiie blastoderm rests on the yolk as the segment of a sphere with a flat 
base. During the separation of the formative yolk the structure of the 
nutritive yolk has again changed. The system of communicating tubes 
arising from the vacuohs on the surface, and in a manner draining the 
whole yolk, disappear from the surface altogether, and there remains only 
in the interior one or a pair of large lacunae, often continued towards the 
flat base of the germinal area by a stalk These central hollows vary in 
number and extention, but are constantly to be seen till the end of deve- 
lopment, — now as two contiguous large vacuoles, which may unite with 
each other, — now as a large flask-shaped structure, with the neck reaching 
to the base of the segmenting disc. These have much in common with 
the latebra of the hen's egg. They are not to be considered as distinct 
caven?, but as transition areas in which the globular yolk m&sses are 
transformed into a more clear and uniform mass. The whole series of 
phenomena above described, from the first beginning of the water chamber 
to the complete formation of the germinal disc, is very rapid in the her- 
ring's tg^, Ryder is of opinion that the lacunae described by Kupffer da^ 
not normally exist in the herring tg^, but are produced by the hardening^ 
reagents used. According to him they are not to be regarded as latibn^ 
in the sense of the structure of that name found in the ovum of birds. 

The formative yolk, on its first appearance, was clear and homogeneoitt^ 
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It soon, however, becomes granular and yellowish in coloor, in consequence 
of larger and smaller particles of food-yolk being mixed up in its sub- 
stance. The formative yolk thus grows at the expense of the nutritive 
yolk ; and just before the first segmentation furrow, the former occupies 
about one-fifth of the whole yolk mass. 

(c) Impregnation of the Egg by the Spermatozoa, — Kupffer, unlik6 
other observers, has seen a large number of spermatozoa in the breathing 
chamber of the herring tgg. He argues that the micropyle cannot be an 
open channel, as no water enters in the unfertilised egg. It cannot^ 
therefore, be the point of entry of the sperma ; indeed, it is constantly 
turned upwards, and the upper pole is very often covered, t'he eggs t^ 
and adhere to one another in cakes and clumps 1 cm. thick, and yet can 
all be fertilised even when the milt is added after the complete hardening 
of tbe viscous layer. Again, the egg capsule does not separate first at 
oue point, but uniformly all round. Kupffer states that it is a fact 
that the spermatozoa penetrate the egg in great numbers, but has 
not actually seen them penetrating the egg. Tbe spermatozoa in the' 
water space gradually diminish towards the ninth hour : none could be 
found ten hours after fertilisation. Between the fifth and ninth hours, 
however, none could be observed to penetrate the yolk; they pushed 
against the cortical layer, but seemed to meet with an obstacle, probably 
the altered form of the surface. Their disappearance can only be con- 
sidered as a dissolvipg in the fluid of the water chamber. These 
observations, Kupffer says, agree with those of Hensen on the rabbit ; and 
in this case also the spermatozoa appear to live for a long time in the fluid 
bathing the yolL 

{d) Fertilisation. — ^Arranging the phenomena, Kupffer gives the follow- 
ing table : — 

Appearance of first spermatozoa in yolk 

Formation of water chamber begins .... 

Appearance of first vacuole on surface .... 

Appearance of cortical layer 

Definite going over of protoplasm to one-balf of tbe egg 
Completion of concentration into blaBtodisc, and appear- 
ance of first furrow „ 120 „ 

He regards the sperm as being necessary to the formation of the disc, so, 
that the conception of the word must be enlarged. Besides the act of 
fertilisation, it has the auxiliary effect of rendering the eggs permeable to 
water. The succeeding phenomena up to the complete concentration of 
the germinal layer could be ascribed to the influence of water alone, since 
these phenomena occur in the eggs of other species from which the milt' 
has been excluded. 

III. Segmentation, 

The completed disc is flat at the base, and has a peripheral extension of 
130". The yolk contains the lacunae already described. V. Bambeke 
describes similar structures, and is inclined to regard them as pseudopodia 
of the blastoderm. Kupffer dissents entirely from this view, regarding 
them as fused masses of yolk-spheres, which serve to supply the germinal 
layer with material loth during the formation of the latter and during 
the early segmentation stages. Indeed there are always more large yolk 
particles collected at the base of the germinal layer than in any other part 
of it, and this portion also is more transparent and not so granular as the 
upper portion. 

The first furrow commences one and a half to two hours after fertilisa- 
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tion as a short linear depression at the vertex of the germ. The margins 
of the depression rise np at first as knob-like mounds, and then extend 
with the elongation of the furrow into rounded pads. Apparently also a 
furrow begins at the base, and a portion of the yolk presses keel-like 
upwards, but this phenomenon has no further progress ; and as the upper 
furrow deepens, the base of the germ again becomes flat— -sometimes, 
indeed, somewhat convex. During the formation of the first furrow, a 
thinning of the protoplasm in the cortical layer occurs ; so that in the 
most active stage the mound appears to have disappeared from the 
opposite pole. When, however, the furrow has reached the basal layer, 
and there is a pause in the process, the cortical layer streams back again, 
and forms a mound at the opposite pole, as before. These phenomena 
are further accompanied by changes in the shape of the egg, from an 
approximately globular form into a more elongate shape. The germinal 
axis lengthens at the expense of the equatorial : this elongation lessens 
with the progress of the furrow, and at the conclusion of the process has 
again disappeared. 

The next phase is not a second meridianal furrow, but the constricting 
of of both the segment spheres at their bases — consequently an equatorial 
furrow which divides the germ from the cortical layer. Hoffmann main- 
tains that an equatorial furrow is the first to take place, but this is again 
denied by Agassiz, Whitman, and other investigators. The whole subject 
will be entered into more fully in the second part of this paper. 

Segmentation then goes on in the upper portion only, the cortical layer 
under the disc remaining passive, and merely fluctuating from one pole to the 
other. The second meridianal furrow crossing the first at right angles 
commences about half an hour later. It is preceded by both segmentation 
spheres rising up steeply and becoming almost conical The cross furrow 
appears in the two summits simultaneously, and as it progresses,, the seg- 
menting spheres again sink down to their normal position, sometimes 
even they appear to sink a little into the yolk. Kupffer, however, admits 
that his observations at this stage may not be quite accurate, as the in 
creased temperature at which the early stages were studied brought about 
certain abnormalities. 

The following two furrows arise parallel to the last, and divide the germ 
into eight segments. Regalarity in the direction of the furrows now ceases, 
and large and small segments are found. 

The blastodisc broadens out, and seen from above has an elongate ellip- 
tical form, the longer axis corresponding to the direction of the first 
furrow. Only towards the end of the process, 11 or 12 hours after fertili- 
sation, does the outline become more regular, and the segmentation spheres 
more equal in size. About the 15th or 16th hour, segmentation has 
ceased. The cells of which the disc is made up measure from O'Ol 5-0*01 6 
mm. The volume of unsegmented yolk is to the segmented blastodisc 
as 2: 3. 

The first nuclei were observed in the sixteen cell stage. They have a 
dear centre, surrounded by a circular arrangement of fine granules. 
Clearly defined spherical hyaline nuclei were not observed until a much 
later stage. Similar nuclei were observed later in the cortical layer at the 
time of cell formation. 

A hyaline or at least only slightly granular cortical layer of clear pro- 
toplasm so clearly shown by His in the salmon egg, and also in other fishes, 
was not observed by Kupffer in the herring ; yet it appears probable that 
such a layer does exist, thinly covering the yolk, although not of sufficient 
thickness to show as a distinct layer. His observes, that after injury to 
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the surface, the iDner protoplasm flows out in psendopodia-like masses, 
and this has also been observed by Eupffer. 

The various phenomena accompanying cell division in the disc are 
clearly brought out at abnormally high temperatures, and occur in the 
following order : — • 

1. The cell preparing to divide elevates itself in the direction of the 

future division plane. 

2. Next the first trace of a furrow appears as a slight depression at 

the vertex. This soon changes into a linear depression with tumid 
edges. 

3. The furrow extends over the surface, and sinks inwards. 

4. Next wavy folds (Faltenkranz) arise on both sides of the furrow. 

This is more noticeable at a high temperature. 

5. Next the axis of the double resulting cell shortens. 

6. Then the mass sinks somewhat into the yolk. 

7. Rises again suddenly before the division is fully complete. 

I reproduce Rupffer's figures of this process (fig. 12), and append his 
description of them, as a study of these points will be entered into more 
fully in a later paper. 

A, shows extension of cell in a radial direction. 

B, is taken 15 minutes later, and shows commencement of furrow and 
the collection of the cortical layer lying upon the yolk in a strong pro- 
tuberance under the dividing cell 

C, is taken 15 minutes later again, and shows wavy folds of inner furrow 
on each side. The base is still undivided. The protuberance of the cor- 
tical layer is less. 

D, 25 minutes later than C. Division complete, the two new cells 
now no longer sink in the yolk mass, but lie on the surf su^. 

The whole of the above process occupied about an hour at 9* C. — a 
temperature corresponding to that of the spawning bed. 

IV. Cell Formation in the Corticnl Protoplasm (Parablast), 

About ten hours after fertilisation a process of cell formation analogous 
to * free cell formation ' begins in the cortical layer (parablast), and this 
goes on until the germinal disc begins to extend over the yolk. About 
the sixteenth hour, there is a uniform pavement of cells. Near the margin 
of the disc these are thicker, and partly also several layers deep ; further 
towards the equator they become quite flat Thus a wall of parablast 
cells surrounds the disc. As these cells are formed, the cortical protoplasm 
collects around the disc, forming there as a thick rim, and there is also a 
thinner stratum pushed under it. From this time onwards, the fluctua- 
tions in the cortical protoplasm cease, and the thickness becomes so reduced 
at the opposite pole as to be scarcely observable. With the strongly re- 
fractive yolk for a background, small globular transparent spots may be 
observed in the parablast at regular distances from each other. Careful 
observations show that these portioTis of clear protoplasm arise from dot- 
like beginnings^ and grow to a size of 5-6 /x. They are therefore large near 
to the disc, and smaller further away. Around these clear globular nuclei 
the protoplasm so arranges itself, that next to each nucleus there is a fine 
granular mass, and further away there are coarser granules. Cells are 
thus formed whose limits are first marked off by the coarser granules, and 
afterwards by a linear contour. This network of cells is scarcely complete 
when the cells nearest the disc begin to divide, the result being that now 
the nuclei nearest the disc are smaller than those further away. The 
changes in connection with this cell division are not easily seen in the 
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living ^ggy and are more easily recognised by their effects. It is also 
impossible to tell from direct observation whether the same process goes 
on under the disc. As Kupffer's photographs do not show this layer 
distinctly, he gives two drawings from sections of the ecrcr, which are here 
reprodaced. Fig. 13 is from an egg twelve hours after fertilisation, and 
shows between the disc (Archiblast), which is uniformly compost of 
roundish cells, and the yolk, a layer distinct from the former^ thin towards 
the centre, and showing a thick wall under the margin of the disc. Within 
the yolk is a hollow, a latebra filled with a clear substance, which narrows 
off to a neck under the centre of the disc, so that the clear contents are 
intimately connected with the subgerminal layer. The two, however, are 
distinct, as the latter is finely granular in texture. In this layer nuclei are 
to be seen, more distinctly in the thickened portion, but also throughout 
the whole extension under the disc The peripheral portion shows separa- 
tion into cells, but the cell outlines are not clear. These cells in the 
parablast are quite distinct from those in the disc, being undefined in out- 
line and granular ; while the latter are sharply limited, uniformly rounded 
in outline, and strongly refractive. The germinal disc is bounded on its 
upper suriface by a single Rattened layer of cells already differentiated as 
the e[iidermal layer of the epiblast (Deckschicht). The nuclei of the cells 
in the disc are also smaller than those in the underlying layer, the latter 
throughout showing the same appearance as they do in a surface view of 
the living egg. 

The free cell formation commences in the thickened portion of the 
periblast, and extends both under the yolk and peripherally around it. 
Whether cells already formed are pushed under the disc from the thickened 
rim was not determined, but, according to Kupffer, this can only be 
regarded as possible. Indeed, under the disc itself, nuclei are always to 
be observed before the cells themselves, so that these would appear to be 
formed in situ^ 

Fig. 14 is taken from a section of an egg eighteen hours after fertilisation, 
and after the disc has begun to extend over the yolk. The cells of the 
disc are more subdivided than in the previous figure, and the epidermal 
layer is more clearly defined. Beneath the disc is a continuous layer of 
fiat spindle-shaped cells, and the same structure is seen in the thickened 
welt under the margin. The difference between the size and shape of the 
cells in the two layers is now v^y marked. Thus at the time the disc 
begins to extend over the yolk, there lies between them a continuous deep 
layer constituting the parablast. Kupffer remarks that the only difference 
in V. Bambeke*s observations of Leivciscus rutilis is, that in the latter, the 
periblast ends with the peripheral welt, while in the herring the parablast 
extends over the surface of the yolk to beyond the equator of the ^gg, 

V. ResumS. 

The fifth section of Kupffer's paper is mainly given up to a summary of 
the conclusions already arrived at, which need not be reproduced here. 
There are, however, one or two paragraphs which appear worth sum- 
marising. 

Fii'st Segmentation Nucleus, — Kupffer was unable to observe the first 
segmentation nucleus in the egg of the herring, but gives the following 
account of the appearance of this structure in the egg of the pike. Quite 
at the base of the germinal protoplasm, amongst a multitude of small oil- 
globules, the nucleus appears as a transparent, homogeneous globule, which 
gradually increases in size. It Ib ultimately bounded by what appears to 
be a nuclear membrane. No nucleolus was observed. It seems strange 
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tikat a nucleus should arise so deep in the germinal protoplasm, aud in a 
layer which does not take part in the segmentation process. If it renutined 
tiiere it would not be possible to deduce the nuclei of the first two seg- 
mentation spheres from it As a matter of fact, however, it arises quite 
oat of this area as the increase of the bulk of the germinal protoplasm 
goes on. Rupffer has seen this nnclens divide, and the first farrow go 
down between the two newly-formed nuclei. He thinks it possible also 
that a similar process takes place in the egg of the herring. 

Arehiblast and Farahlast. — Kuptfer considers that his observations tend 
to support His*s theory of Hauptdotter and Nebendotter — not, however, 
as originally promulgated. He maintains that the embryo is not ezcla- 
sively formed from the cell material which has arisen from segmentation 
of the germinal disc, but that cells also take part in this process which 
have arisen by free cell formation in the cortical protoplasm, aud indepen- 
dently of the disc altogether. 

Later authors are not at all agreed npon this point. Hoffmann admits 
the origin of the parablast which is described by Kupffer, but denies that 
this layer takes any part in the formation of the tissues of the embryo— 
that, in fact, it does not help to build up the hypoblast. Agassiz and 
Wliitman, again, deny altogether the independent origin of the {mrablast, 
stating that it arises by segmentation from the margin of the disc 
They also deny that the parablast takes port in the formation of the 
hypoblast. 

In a recent paper of my own I have seen reason to agree more nearly 
with Kupffer's view from a study of the eggs of Trachinus and Motdla, 

This question is, however, too lengthy to enter into here, and I propose 
to defer any remarks of my own (as indeed I have done throughout) to 
future papers. 

VI. Uxtension of the Arehiblast and Formation of the Germinal Layers. 

About the 17th hour the cell mass of the arehiblast begins to extend. 
The cells of the parablast have at this time reached the equator, and as 
the arehiblast spreads over them, and a view of tlie peripheral belt can no 
longer be obtained in the living egg. How long it remains Kuplfer » 
unable to say, but concludes (though not with certainty), from an exami- 
nation of sections, that both layers grow on together, aud that the peri- 
pheral welt is then lost. As the extension takes place the middle thins 
oat, and the margin becomes distinctly thicker. According to several 
authors, the segmentation cavity is formed at this period^ but Kupffer has 
been unable to observe it in the herring, although very prominent in other 
fishes. A cavity may, however, easily be formed by suddenly cooling the 
water in which the eggs are developing. Contraction then takes place in 
the thickened portion of the arehiblast, and in consequence the thinner 
central portion leaves the yolk, and a cavity is thus formed. After a time, 
however, the strong contraction ceases, the central portion gradually sinks 
to its normal position, and the cavity is again obliterated. It is interesting 
to note that this contraction does not prove injurious to the development 
of the embryo. It shows, however, that at this stage a close union does 
not exist between the two layers. Hoffmann, on the other hand, affirms 
that he has proved the existence of a segmentation cavity in the herring 
as in other fishes, from a study of sections of the egg. 

After the marginal rim has arisen, it splits up into two layers (about the 
twenty-second hour). The under layer, becoming continuous at its free 
margin with the upper one, is at first only very thin, and stops sharply atP 
the germinal pole. Consequently the fissure which separates the two 
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layers is short. There is thus added to the other two layers — the archi- 
blast and parablast — a third and median one, which at first and for a long 
time remains less developed than the others. It merely appears as a ring 
zone, and is quite absent under the central thin region of the archiblast 
These three layers represent tlie three germinal layers of hony fishes — epi- 
blast, mesohlasty and hypoblast. The two former arise out of the archiblast, 
and the latter b the transformed parablast As already stated, however, 
Kupffer's views on this point have not received much support during the 
last few years. He is, however, very confident about the significance of 
the parablast, as the following extract will show : — ' The formation of a 

* layer lying on the yolk by free cell formation in the protoplasm of the para- 
' blast is a fact, and no conclusion based on probability. The question can 

* only be whether it is to be considered as entoderm, as DarmdrUsenblatt, or 

* whether it is a new one altogether — a structure so far not seen in any 
' egg, a cell-layer of quite transitory existence between the hypoblast and 
' the yolk. .... I consider that the deep layer formed from the para- 
' blast is entoderm.' Kupffer also supports CEllacher in combating Gotte's 
view that his secondary layer is due to an invagination. ' An ein faktisches 
' Umklappen des Randwulsts ist nicht su denken.' He, however, admits 
that the supposition was only natural, and that there does appear to be 
an invagination when only surface views of the egg are examined. 

VII. Foundation and Development of the Embryo. 

Since the researches of Lereboullet it has been generally agreed that, 
in the teleostean ovum, the embryo is built up from the marginal rim 
already described by a meridianal lengthening of that body, but later 
investigators differ considerably in their account of the details of 
the process. Kupffer, in a paper on ^The Development of Teleo- 
*8tean Fishes' (Archiv f Mikros Anat,, Bd. iv. p. 221), has thus 
described the process: — ' The extension of the disc over the yolk is 
' quite centrifugal, the germinal pole remaining as the central point of the 
' hood-like blastoderm. During this process a separation takes place be- 

* tween the middle and margin of the blastoderm in a double sense — (1) 
' a separation of the cell mass, and (2) a difference in the form of the cells 
' in the two regions. The middle thins out, and the middle thickens nni- 

* formly all round. Simultaneously the cells in the two regions become 
' different Those in the middle portion flatten and become transparent, 
' and are united together in the form of a polygonal pavement epithelium. 
' The ceUs of the margin remain rounded, and preserve a certain freedom 
' of motion ; they are of small diameter, and constantly increase by divi- 
' sion. After the blastodermic rim is formed a change takes place. 
' Hitherto the movement of the cell mass has been equal in all directions. 
' In the second phase the movement takes place only in an equatorial 

* direction, the consequence being that the rim becomes thinner on one 
' side and thicker on the other. The one-sided thickening thus formed 
' forms the first foundation of the embryo. This now grows out towards 
' the germ pole as an arched lamina — the embryonal shield. The first 

* foundation of the embryo takes place at quite different stages in the 
' development of the blastoderm around the yolk, in different species of 
' fishes. In Oasterosteus this occurs before the rim has reached the equa- 

* tor, in Gohius not until it has enveloped the whole yolk. Thus, in the 

* latter, the embryo arises in that part of the egg turned away from the 

* germinal pole.' Kupffer remarks that this account is incomplete in one 
respect, — the formation of the mesoblast from the rim. This was not clear 
when he wrote as above, but Gk)tte's work hat since added greatly to our 
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knowledge. He still, however, holds, after further investigation, that the 
opinions he then expressed are in the main correct, and is still more in- 
clined to adhere to them than to accept the alternative views of CEllacher 
and His. The eggs of the trout and salmon, with which they worked, are 
not so suitable for studying these points. The processes referred to are 
much shortened ; indeed, the extension of the disc, the formation of the 
rim, and the foundation of the embryo, take place simultaneously in these 
forms. CEllacher says that the edge of the rim, where the thickened em- 
bryonal foundation occurs, remains fixed, and that the envelopment takes 
place by the progress of the thinner half ; so that the close of the process 
takes place at a spot which, from the beginning, contained the thickening. 
G5tte confirms this, and speaks of the original dissimilarity of the two 
halves of the rim in the trout, but does not consider the thickened portion 
remains fixed. His does not completely accept CEllacher's view, but 
regards the head end (Eopftheil) of the thickened rim as a fixed point. 
Kupffer combats this view, but it is possible he has not clearly understood 
His's point By photographic and other methods he has convinced him- 
self that in both the herring and stickleback the spreading out of the disc 
is equal in all directions until it passes the equator of the egg. 

The closure of the blastoderm around the yolk is completed about the 
33d hour, and the embryo then occupies half the circumference of the egg. 
The head end extends somewhat beyond the germinal pole and runs out 
to a point, and the caudal end projects as a round knob which corresponds 
with the earlier marginal thickening of the rim. This knob provides 
material not only for the caudal extremity but abo for a large part of the 
posterior portion of the trunk, including a considerable part of the 
mesenteron. The closure of the blastopore is effected in the following 
manner : — The embryonal side of the crater-like opening is higher than 
that opposite to it A yolk plug is then pressed into this opening, and 
the caudal end, growing forwards, closes the aperture. The closure is 
here terminal, while in the stickleback it is dorsal Kupffer, however, 
attaches little importance to the position of this closure. 

At this time the fore and hind parts of the embryo become distinct, the 
former is considerably thicker and shows two prominences. The anterior 
of these corresponds to the later fore and mid brain, the other to the 
boundary between the brain and spinal cord. At the same time a keel 
presses deeply into the yolk from the ventral side, but does not extend to 
the posterior third of the embryo. A shallow doraal furrow is formed on 
the surface, but, as in other teleostean fishes, does not extend the whole 
length of the embrya Calberla, however, says that in Sygnathua actis 
the furrow extends from head to tail ; but this is exceptional. The hind 
end remains constantly convex in the herring. The furrow has only a 
temporary existence, and does not close in, as is the case in Batrachians, 
Birds, and Mammals, to form the central canal. Kupffer does not con- 
sider it homologous, therefore, with the medullary groove of higher 
animals. The furrow appears iu the herring when the embryo fills an arc 
of 180% and reaches its maximum development about the tenth proto- 
vertebra from the head. About the 36th hour the embryo has increased 
in length, so that it occupies 270** of the circumference. The head end is 
markedly thickened and raised up from the yolk. Instead of the simple 
terminal brain lobe there are now two prominences, the anterior represent- 
ing the primitive fore brain, from which arise laterally the eye lobes ; 
the posterior corresponding with the mid brain, but as yet not limited 
posteriorly. The next portion, the neck prominence, belongs no longer to 
the brain, but is constricted off towards the chorda. Seen from above, 
however, no other divbion is shown except the limitation of the fore brain, 
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which is Tery marked. la the fore brain there is a middle cylindrioal 
cord, and two lateral eye lobes. Kupffer maiataios that, contrary to 
Qotte's researches, the eye lobes are the immediate product of the fore 
brain, and not of the so-called sensory plate. The protovertebrse begin to 
divide about the 30th hour, and at the stage above described there are 
already ten. At the beginning of the third day, the embryo spans an arc 
of SOO** to 330*", and there are twenty protovertebne. The separation of 
the eye lobes from the brain, and the invagination of the otocysts and eye- 
lenses, begin almost simultaneously. The two latter appear at first as 
shallow, approximately circular discs, over which the epiblast extends as 
a double layer of cells ; the upper, epidermal layer (Deckschicht), lias the 
cells flattened, while those in the nervous layer are cubical. Van 
Noorden has since given a detailed account of this process. The epider- 
mal layer has now become raised up from the whole surface of the embryo, 
and only in the head of the embryo, at the points of formation of the otucyat, 
lens, and nasal pit, is there any connection with the lower nervous layer. 
These threo areas are afterwards isolated as special formative centres. In 
the formation of the epidermis there is a marked difference between tke 
trout on the one hand, and the herring and stickleback on the other. 
(Ellacher expressly says that a simple layer of the nervous portion of tlie 
epiblast (the sensory plate) is continued over the whole yolk at the dose 
of the process of envelopment, and the epidermis is therefore here two- 
layered. 

The central nervous system begins to get hollow between the 50th and 
55th hours. Without exception the lumen first arises in the eye stalks, 
then a narrow fissure appears in the eye lobes themselves, then in the 
primitive brain divisions. The lumen in each then gradually extends 
until all flow together. 

Kupfl'er's vesicle arises when the dorsal furrow has reached its maximam 
development, and appears as a shallow prominence covered by the marginal 
rim. It is most prominent during the 3d day, and lies almost outside the 
embryo, pressing against the yolk. A simple wall of cylindrical epithelinm 
encloses it This vesicle contains a clear fluid in which there is no con- 
cretion such as is found in the stickleback and pike. The cylindrical celU 
of the wall are distinctly nucleated. The significance of this yesicle has 
long been a disputed point, and in the herring Kupffer was unable cleariy 
to make out its origin or to trace its final fate. Ue, however, regards it 
as analagous with the epithelial sac of the allantois in higher vertebrates. 
CEllacher thinks Kupfler has confused this vesicle with the blind sac *of 
the post-anal gut Kupfl'er, however, denies this, and says that the 
formation of the latter is easily followed, and begins where the trunk of 
the embryo begins as a free growth over the yolk sac. Cunningham, in a 
recent paper on this subject, is inclined to regard Kupffer's vesicle as a 
remnant of the larger cavity resulting from invagination in other forms. 
Kupffer lost sight of the vesicle bearing his name before the blind sac of 
the post-anal gut appeared in the embryo of the herring, and could not 
therefore follow its transition into the urinary vesicle which later is seen 
distinctly behind the anal gut He therefore concludes that his former 
view was not correct, and asks, * Can it be a primordial secretory organ, 
' which disappears after the primitive excretory ducts are formed % ' 

Heart. — Kuptfer is not inclined to accept CEllacher's statement as to 
the origin of the heart itself, although he agrees thoroughly with his 
account of the formation of the pericardial cavity. From a study of the 
egg of the pike, herring, and stickleback, Kupffer concludes that the heart 
is formed in these fishes quite in accordance with Hensen's observations 
on the rabbit The heart arises as a thickeoed invagination from the 
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pericardial plate on each side. The heart begins to pulsate slowly on the 
4th day. At this time it lies quite medially, but is bent, the convexity 
being downwards. 

Brain, — After the eye lobes are constricted oiF, and the invagination of 
the solid lens has begun, the constriction between the mid and hind brain 
becomes more marked. The two parts broaden towards their point of 
union, and at the same time the roof of the hind brain thins out into a 
transparent triangular plate, broad anteriorly. The part of the hind brain 
immediately in contact with the mid brain takes no part in this process, 
but remains as a thickened fillet, the cerebellum. The development of 
the brain is throughout analogous with that of birds and mammals. 

The embryo begins to move on the 4th day. The intestine extends 
blindly into the hind end of the trunk, and its epithelium consists of 
palisade cells. The lumen is so narrow that no yolk elements can enter, 
as \b the case in Cypriuoids. There is no direct continuation into the 
caudal plate, and therefore no connection between this and the notochord, 
as suggested by Gotte. 

Notocliord. — Eupffer does not attempt to explain the origin of the 
notochord. Originally it consists of roundish polygonal cells of which 
there are three or four in cross section, but these soon flatten and become 
wedge shaped. On the 4th day transverse rows of at first dot-like 
strongly refractive granules make their appearance, which become con- 
fluent, and form refractive discs between the cells. When the process is 
completed the notochord consists of a sim^ile series of hyaline segments, 
which Kupffer terms secondary chorda cells. The individual hyaline 
cylindrical segments each contain a globular nucleus, which is always 
excentrically situated, and this again encloses a nucleolus which shows 
amoeboid movements. Over the whole there stretches a thin homogeneous 
sheath in which no nuclei could be found. 

On the 5th day the hind gut is brought into communication with the 
exterior. The epithelium at the blind end of the gut sends down a solid 
plug, and a similar one grows inwards from the epidermis until both meet. 
They then fuse together, a lumen then arises by divergence of the cells 
which extends both upwards and downwards. The development within 
the egg is essentially completed on the 6th day, and on the 7th when the 
young batch out there is little change excepting a slight increase in 
length. 

VIII. The newly-hatched Embryo. 

The following particulars of the newly hatched embryo are taken from 
Kupfier's paper " Ueber Laichen und Entwicklung des Herings " : — 



Total length, 



5*2-5-8 mm. 



From anterior end of head to yolk, . . . • . 0*8 „ 

Length of yolk, . . . . . 1*0 ,, 

From hind end of yolk to anus, . . . . 2*5 ,, 

From anus to end of tail (including fin), . 1*0 ,, 

Greatest breadth of head, ..... 075-0 "8 „ 
Body narrows suddenly immediately behind the prominent 

otocysts, and is there . . . . . 0*85 ,, 

Height of body (including both fins) just behind yolk, . 07 „ 

In una the two fins have a share of ... 0*3 „ 

The whole body is colourless and quite transparent, with the exception 
of the eyes, whose pigment is uniformly black. On each side of the trunk 
there is a row of jagged pigment cells. The primordial fin begins at a 
point corresponding with the limit between the brain and spinal cord, and 
^tends continuously round the tail to the hind end of the yolk. The fin 
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is the broadest on the tail, and shows there most distinctly the fine needle- 
shaped primordial rays. The pectorals are in this stage the only other 
fins present The whole epidermis consists throughout of a single layer 
of flat cells. In the anterior region, these cells contain, besides the nucleiii^, 
a large number of refractive round granules ; these granules are entirely 
absent in the posterior region. The celb of the epidermis are excitable 
and contractile in a high degree, as also are the epidermal cells of the 
primordial fins. The only skeleton is the chorda dorsalis, and there is no 
trace of cartilage. The mouth is open, even gaping. An upper and under 
lip, and two lateral margins can be distinguished, but the lips show no 
movement. The communication of the mouth with the intestine arises 
about this time. Some embryos are hatched with the channel open, in 
others the connection is made after hatching. There are four gill slits 
already present, and a fifth is forming. The arches between these do not 
contain any cartilage, but the cells already show an arrangement which 
precedes its formation. The intestine is a uniform tube without any com- 
munication with the yolk. Its epithelium shows ciliary action in its whole 
length. A cylindrical blind sac branches off about 1 mm. in front of the 
anus. It is probably the foundation of the liver. There is no trace of a 
swimming bladder. The urinary system consists only of the two primitive 
excretory ducts. The circulatory system is very incomplete. The heart 
is a simple tube which opens on the surface of the yolk. Towards the 
head it is continued into a short vessel, out of which proceed two or thtee 
pairs of aortic arches, embracing the gullet. Other vessels are not to be 
seen. The heart pulsates powerfully, and circulates a clear serum devoid 
of any solid particles, and there is no trace anywhere of blood corpuscles. 

In three or four days the young embryos reached a length of 7 '5 mm., 
and itt' the majority the yolk was then absorbed. In a few individuals of 
8 mm. length, there was, however, a thin strand of yolk behind the heart. 
During the first three or four days after hatching new structures arise, — 
the first piece of the cartilaginous skeleton. A plate belonging to the 
base of the skull is then formed, and the cartilaginous rods of the gill 
arches arise almost simultaneously. A little later a globular body appears 
under the chorda in the interior part of the trunk, which Kupfier regards 
as the foundation of the glomerulus of the kidney. 

At a length of 7*5 mm. the under jaw begins to move, but is then not 
able to close the mouth. A distinct swallowing movement was observed 
in the oesophagus, by which water reaches the intestine, and is then 
moved along by ciliary action. 

After the yolk is wholly consumed, growth still continues for a few 
days without taking food. Conical projections arise on the anterior side 
of the gill arches — the foundation of the teeth. There is no trace, how- 
ever, of the gill lamellae. The clavicle appears as a slender shining arch, 
which comes in contact with that of the other side in the ventral middle 
line. The cartilaginous pieces of the shoulder girdle are still completely 
absent. The under jaw now extends a little in front of the upper one. 
Previously the reverse was the case. In the upper jaw the cartilaginous 
formation begins in conjunction with the cartilaginous plate of the base 
of the skull, which is already present. All these relations are found in 
embryos from 9-10 mm., of which Kupfier kept some till the tenth day. 
At that time the mouth could not be closed, and there was still no trace 
of blood corpuscles. 

Thus the young herring in its early stages grows and adds new struc- 
tures to its organisation, vdthout blood and tcithotU a special, respiratory 
organ, Kupfier believes that respiration is chiefly effected by the ciliary 
action of the intestine, which causes a gentle but constant stream of water 
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to pass through the alimentary tract The lively swimming movement of 
the yoang fish may also help to bring about an exchange of gases. 

IX. Biological Ohseroations made during the Artificial Raising of 
Herrings in the Western Baltic, 

Some of the results arrived at in Meyer's paper bearing the above title 
were mentioned in the Board's last report; but the paper is of such 
practical value that I propose here to give a more detailed account of 
Meyer's experiments. The fish from which the eggs were obtained were 
caught near Bappehi, on the Schlei, on the 26th of April The tempera- 
ture of the water at the time was 47' '12 Fahr., and the specific gravity 
1 '0076. The following experiments were made : — 

1. A number of eggs were placed m the open water of the Bay of Kiel. 
Temperature 51° '8 to 53** '6 Fahr., and specific gravity near the surface 
1O106. 

The young fish hatched in from ten to eleven days. 

2. The eggs in this experiment were likewise hatched in the Bay of 
Kiel ; but from the 2nd to the 5tlL day they were kept in water whose 
temperature was only 35° '6 Fahr., in order to learn (a) the influence of 
cold water on eggs in an early stage of development, and {h) the result of 
suddenly placing them in cold water. 

The hatching was retarded four to five days, but the eggs were not 
injured in the least by the sudden change of temperatura 

.3. Eggs which for eight days had been in water at 5r*8 to 53'''6 Fahr., 
and whose development had almost been completed, were suddenly placed 
in water at 35°*6 Fahr. 

The eggs were not injured, but hatching was very much delayed. If 
the eggs had been left in the water at 51° '8 to 53°'6 Fahr., they would 
have hatched in two days, while now, in water at a much lower tempera- 
ture, they required twelve days. Thus the influence of cold in retaniing 
development is greater in the later than in the earlier stages. 

4. Part of the eggs were, immediately on their arrival in Kiel, placed 
in water at 35° '6 Fahr., and kept there until hatching. 

These did not so regularly as those in previous experiments. The first 
young fish left the egg on the 28th day, the majority between the 29th 
and 33rd day, and a few even later. Eemembering that, until reaching 
Kiel on the first day, these eggs were in water at a temperature of from 
47°*12 to 53° '6 Fahr., Dr Meyer concludes that if they had been in water 
at 35° '6 Fahr. from the first, the young fish would not have hatched out 
until from the 33rd to the 40th day. 

5. Eggs were placed in still colder water, in order to ascertain the 
degree of cold which becomes destructive to herring eggs. 

At 32° Fahr. the first young fish hatched out on the 47th day. Many 
embryos were deformed ; but Meyer suggests that the cold may not have 
been the only cause of this. He thinks this temperature too low, how- 
ever, to be profitable. Repeated experiments have shown that at 33° '8 
Fahr. the eggs of the herring develop quite normally; while repeated 
experiments have equally shown that this is impossible at 30° '56 Fahr. 
At this temperature the yolk becomes opaque, expands, and finally bursts 
the shell of the ^gg, Meyer is, however, unable to say if this would be 
the same in the water of the North Sea, which has a greater degree of 
saltness, and whose freezing point is lower. 

6. Eggs from the Baltic were taken to the aquarium in Hamburg in 
order to test the influence of the denser water from the North Sea. 
Temp. 53-6*' Fahr., sp. gr. 1-024, April 26. 

I 
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The eggs were not placed at once in the denser sea water, but were 
gradually accommodated to it during forty-eight hours. 

The first embryos hatched on the 7th May. The time of development 
wiis therefore very nearly the same as in the Baltic water of the same 
temperature, showing that the greater degree of saltness does not exert 
much influence. 

Raising Young Herring from Artificially Impregnated Eggs, 

After repeated experiments, Dr Meyer at length succeeded in rearing 
herring to a length of 72 mm. in the spring of 1878. Soon after hatch- 
ing!; the fish kept together like a swarm of bees, and when the sun was 
allowed to shine on tiie water they often came to the surface. After one 
or two days many of the young fish showed a considerable increase in 
length, the largest measuring 9*2 to 9*3 mm. After three days many had 
lost the umbUical bag entirely, and showed a widely opened mouth. 
After five days food could be recognised in the intestinal tract In some 
it consisted of fine-grained greenish matter, in most it was composed of 
the embryos of gasteropods and bivalves of the smallest kinds of Rissoa^ 
UlvcB^ Lacuna, Tellina, Cardium. and Mya, which at this season abound 
near the shore in the Bay of Kiel Sometimes as many as twenty of 
these embryos were found in the alimentary tract of one young fisL The 
Copepods, at first of the Nauplius kind, were not quite so frequent Ten 
days after hatching Professor Hensen and Dr Meyer found in some of the 
larval herring a small number of colourless and scarcely visible particles 
of blood. After the 10th day the young fish began to die off rapidly. 
The length of the largest one on the 47th day was only 12 mm. while 
according to observations on young herrings raised in the open waters of 
the Schlei it should have been about 17 mm. The intestine was never- 
theless filled with food nearly all the time. 

Hitherto the water had been poured through a thick cloth, so as to keep 
out any enemies of the herring, but now this was discontinued. The 
number of Copepods in the water was thereby largely increased, and at the 
same time the fish began to grow rapidly. Probably it was the want of 
suitable food which delayed development so much. By this increased 
growth during the third and following months the artificially-hatched fish 
at the end of the fifth month reached exactly the 'same size as those of 
the same age living in the open waters of the Schlei, mentioned in a 
former report. This was further corroborated by a number of young 
herring raised in the Schlei simultaneously with those kept in confine- 
ment I give Meyers* table — 



Age Counted from Impregnation. 


Artificially 
Reared. 


Naturally 
Reared. 


One month, .... 
Two months, .... 
Three months, .... 
Four months, .... 
Five months, . . , . 


mm. 

10-11 

17-19 

80-85 

48-54 

65-70 


mm. 

17-18 

84-86 

45-50 

55-61 

65-72 
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DESCRIPTION OF PLATE. 

{Kwpff&i's Descriptions), 

Fig. 1. Egg immediately after fertilisation. Yolk as yet shows no trace of 
separation, ^t forms throughout a conglomerate of rounded-poljrgonal yolk 
globules {Dotterkugeln) and small strongly refractive, more superficially placed 
yolk-granules {Dotterkdmer). The latter show very distinctly in peripheral 
part of figure. Egg capsule lies closely to yolk only at one spot— on upper 
side in fi^re— has water inception begun, and egg capsule is lifted up a 
little. 

Fig. 2. Yolk has withdrawn all round from egg capsule — the space between 
the two — Eiraum — appears radially' striated. Photographs often show this 
phenomenon at beginning of water inception, where process is going on most 
actively. I explain it as caused by the radial stre(uning in of water on all 
sides into the albuminous solution in the water space. 

Gterminal substance appears on surface of yolk all round, but not in a quite 
continuous layer. 

Fig. 3. Same egg 10 minutes later. Water space has become wider. Ger- 
minal substance moves about over yolk surface in changing fluctuation. 

Fig. 4 (7). Another egg in which germinal substance covers more than half 
of surface of yolk. 

Fig. 5 (9). Germinal disc (Hauptkeim or Archiblast) in more advanced con- 
centration at germinal pole. Broken up yolk particles penetrate into germinal 
substance. ^ 

Fig. 6 (10). The completed disc, forming a segment of a sphere. 

"* ^-5). "• ■ ' -"---• 



Fig. 7 (15;. First furrow (Hauptfurche) nas cut through to basal layer Iving 
under disc, and which is bounded bjr the dark convex contour next the yolk. 
Fig. 8 (23). Disc after segmentation is completed. 

Fig. 9 (27\ Marginal rim is distinctly marked, and markedly constricts yolk. 
MidcQe of blastoderm has become thinner. On left, the embryonal shield is 
developing out of marginal rim. 

Fig. 10 (32). Embryo spans about 316® of egg. 
a, Scheitelhocher : it corresponds to midbrain. 
6. Nackenhocher : it corresponds to boundary between brain and spinal 

cord, 
c. End-knospe. 
e, Forebrain. 
/. ^e. 

g. Protovertebra. 
Fig. 11 (36). Embryo of fifth day. Tail is growing out free, and formation 
of hindgut is beginning. Keel of anterior portion of head has risen up out of 
yolk. Brain shows all the divisions developed. 



1. Hemisphere. 

2. Twixt brain. 

3. Midbrain. 



4. Hindbrain. 
6. Afterbrain, with otocyst 
ch. Chorda. 



Beneath boundary between hindbrain and afterbrain is seen the cross section 
of heart tube. 
Fig 12 (39). Successive relations of a cell b of disc during its segmentation. 

a. Cortical protoplasm. 
Fig. 13 (40). The segmental disc (Archiblast) lying upon the Parablast. 
r. "Rms (Ringwulst) of Parablast. 
d. Yolk element 
L Latebra. 
Fig. 14 (41). The disc (Archiblast^ at beginning of its extension. Beneath 
is Entoderm which has arisen fiK)m tne Parablast 

r. Ring of Parablast I d. Yolk element. 

en. Entoderm. | L Latebra. 

Fig. 15 (46). Embryo of sixth day — in the egg. 
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APPENDIX F.— No. 11. 

OBSERVATIONS on the SPAWNING of the COD. By J. Cossae 
EwABT, M.D., and Geobgs Bbook, F.L.S. 

It is now twenty years since G. O. Sars discovered that the egg of the 
cod floats on the soiiace of the sea {Reports on tlie Loffoden Cod FisherieSy 
]864r-69, Christiania), and yet tonday it is the common belief amongst 
the fishermen in this country that the eggs of the cod pass through their 
development at the bottom in a similar manner to those of the herring. 
Sars, in his Report for 1864, states that on the cod fishing ground around 
the Loffoden Islands he found immense masses of eggs floating on the 
surface of the water, and proved that they were those of the cod by com- 
parison with eggs pressed from a living female. He also then stated that 
' only when the foetus is dead, and the egg shrinks in consequence, does 

* the roe sink to the bottom ; and even the young fish recently hatched 
' floats about in a similar manner, with its large umbilical bag attached to 
' it, which for some time supplies it with food.' In his Report for 1865, 
Sars gives fuller details of his experiments, and draws the following 
amongst other conclusionB : — 

' 1. Only those eggs are fit for impregnation which, by a gentle pres- 
' sure, may be squeezed out of the belly of the cod-fish ; by pressing hard 
' it often happens that eggs come out which outwardly look as if they were 
' mature, but which, seen under the microscope, appear to be surrounded 
' by a thin covering, which contains the blood-vessels necessary to the life 
' of the egg, and which would prevent the fructifying part of the milt from 
' entering the egg. 

* 2. Eggs taken, not only from live fish, but likewise from such as have 

* been d^ a short time, will retain life, and may be successfully hatched. 

' 3. When the egg has reached a certain stage in its development it is 
' not so tender, and can stand a good deal of outside influence. I have 
' thus seen eggs hatch which were entirely mouldy outside.' 

More recently Mr R R Earll (* Cod Fisheries of Cape Ann,' in Report 
of U,8, Fish Commission for 1878, Washington, 1880) has experi- 
mented with the cod of the New England coast, and has confirmed many 
of the statements of Sara He found, however, that he lost a much larger 
number of eggs as they approached the point of hatching, and that a 
large number of vorticeUse and marine algse were apt to attach themselves 
to the eggs often in such numbers as to choke the embryo and cause the 
egg to sink. Ryder (* Embryography of Osseous Fishes,' Report U,8. 
Fish Commission for 1882, Washington, 1884) has also made similar ob- 
servations, and states that a strong current proves more detrimental in 
this respect than a weak one. 

In a paper on the development of the cod (' G. O. Sars om Vintertors- 
kens Fortplantning og Udvikling,' in Forhandl, Vid, Selsk., Christiania> 
1866, this and others are translated in the Report of the U.S, Fish Com- 
mission for 1873-75, and 1877, Washington), Sars makes the following ob- 
servations : — ' In all spawning schools, even those which came first, the 
' males and females intermingled, which but rarely occurs with other 
' kinds of fishes. Thus, as to the herring, the females always come first. 

* Ripe unfertilised ova 1 mm. in diameter, placed in a glass of sea 

* water, at first sink owing to the downward movement of the water, but 
' rise again as soon as the water has become still, to the surface, where 
' they form a closely-packed floating layer. 

* The milti like Uie roe, is of less specific gravity than the sea water, 
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< and tiieref ore floats upon the surface as soon as it is poured out. This 

* circumstance may account for the fact that the male fish, during the act 

* of spawning, generally swims deeper than the female, and likewise for 
' the fact t^t the micropyle is located near the lower portion of the 
' egg, while in other fish which have been observed this condition of things 
' is reversed.' 

Professor Mcintosh of St Andrews has also made a series of experiments 
on the eggs of the cod and other pelagic ova, the details of which are given 
in the Import of the Royal Commission on Trawling, 1885, and also in an 
article on * Fish Eggs * in Nature for April 1885. 

Our experiments were carried on in the Rothesay Aquarium on fish 
which had been in the tanks for four years, witib the exception of 
one introduced last October. In the month of February it was noticed 
that several of the cod had their abdomens distended as if with eggs ; but 
as no fish had been known to spawn in the Aquarium unless recently intro- 
duced, the authorities there were not inclined to believe the fish were 
reaching maturity. However, early in March the fish refused to take food, 
although up to that time they had been feeding regularly. A few days 
afterwards a large number of eggs were observed floating on the surface 
of the water, in an early stage of development. The eggs were so 
abundant that, when a piece of muslin was placed over the overflow of 
the tank, hundreds were collected in a few minutes. The temperature of 
the water was 43"" F., and the specific gravity a little over 1024. The 
eggs were usually found during the first few days in from the two- to the 
eight-cell stage at 8 A.M., so that they were in all probability shed early in 
the morning — about daybreak. Later batches were found which were 
shed between 6 and 7.30 p.m., and were found at the latter hour with the 
disc forming. Owing to the great transparency of the living eggs, it is 
almost impossible to notice them as they rise through the water. The 
dead eggs, on the other hand, being slightly opaque, are easily recognised 
as they are carried to and fro by the currents. 

For some time before the first eggs reach maturity, and during the 
early part of the spawning period, the fish not only refuse food but they 
give up their regular movements around the tank, and swim about in 
small groups or rest together at the bottom. When under observation 
they were seen to swim and rest alternately, some resting more than othens. 
Several were often observed moving about for a few minutes, crossing and 
recrossing under and over each other before settling down in a row at one 
comer of the tank. While one group was resting in this manner two or 
three members of a similar group often settled down amongst them — the 
new-comers fitting in like wedges between those already at rest. After 
resting for a few minutes the procession through the tank was again 
repeated. 

Sometimes a single female would swim leisurely about for some minutes, 
attended by a single male. Very often a female would settle down in a 
comer of the tank and remain at rest until the attendant male disturbed 
her and caused her to swim about again. The activity of the males was 
especially evident at dusk and in the early morning ; they moved rapidly 
about the tank, and were constantly forcing the females from their resting 
places. Apparently it was during these periods of activity that the eggs 
were shed and fertilised. One day, for example, there were no eggs found 
on the surface of the water at 6 p.m., while a considerable number were 
obtained at 7.30, which, as the germinal disc was not completely formed, 
had without doubt been quite recently shed. In the meantime the fish 
had been swimming actively about the tank in group& From the obser- 
vations nuule it seems, as was suggested by Sara, that the eggs and milt 
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are shed while the fish are swimming freely aboat in the water. Daring 
the periods of activity the males have no constant relation to the fenudes. 
The males swim incUscriminately amongst the females, sometimes over 
and sometimes under them, fertilising the water through which the shed 
eggs are slowly rising to the surface. 

Eggs were pressed from a ripe female and fertilised artificially. They 
developed normally, but it was found that a few kept in a small glass cell 
in a warm room for some hours for observation under the microscope began 
to show similar abnormalities to those figured by Ryder in the paper already 
referred ta Too high a temperature has a sinular effect on other eggs, but 
those which float on the surface of the water are naturally more sensitive to 
a change of temperature. It was found that the females are capable of 
withholding the flow of ripe eggs to a certain extent in a similar manner 
to that which prevaib amongst the Salmonidse. Only a limited number 
of eggs are, however, ripe at one time, and if too great a pressure is 
applied eggs may be forced out which at first sight appear ripe, but which 
immediately sink to the bottom and are incapable of being fertilised. 
These eggs are soon easily distinguished by their milky appearance. The 
ripe unfertilised egg is also not so transparent as the fertilised one, and 
with a little practice it is possible to distinguish the fertilised from the 
unfertilised eggs without the aid of a microscope. As soon as an egg 
from any cause begins to die, or develops abnormally, the milkiness 
returns, and the egg sinks to the bottom. Whether the eggs are fertilised 
or not they float inmiediately after extrusion, but in the latter case they 
die and sink to the bottom in from twelve to fourteen hours. During this 
time no change was observed to take place in the unfertilised egg, the 
small oil-vesicles surrounding the yolk remaining constantly in their 
primitive condition. In perfectly still water (sp. gr. 1*024) the eggs float 
in a dense mass at the surface, the lower layers of eggs sometimes pushing 
the upper ones slightly above the surface. A strong current carries thc^ 
eggs with it, and then they become suspended at various depths through- 
out the water, but none that are living lie on the bottom. At any rate, 
all eggs found on the bottom are either dead or dying. In connection 
with these experiments it may be mentioned that a large number of pelar 
gic fish eggs of the cod and other varieties have been dredged from the 
Fishery Board Station at Tarbert With the sea perfectly cdm most eggs 
were obtained at the surface ; with a slight ripple on the water the best 
results were obtained by keeping the net just under the surface ; in other 
cases the net had to be lowered two or three feet below the surface, accord- 
ing to the state of the weather. The eggs having a specific gravity only 
slightly less than that of water do not rise to the surface very rapidly. 
In one case which was noted it took an egg four minutes to rise through 
1^ inches of water. 

The milt also has a less specific gravity than sea water, and rises to the 
surface when it is shed. If forced down by mechaDical means it gradually 
rises again, disseminating slowly as it does so. During the spawning 
process the water in the tank became slightly clouded by the spermatozoa 
which were spread through it The milt is, however, shed in such a thin 
stream under natural conditions that it is difficult to detect it. 

The eggs are capable of being fertilised a considerable time after the 
fish is dead, as has already been shown by Sars and Earll, and they are 
also capable of being fertilised some time after they have been shed. 
Kupffer has fertilised herring eggs twenty-four hours aiter they had been 
placed in water and when the outer viscous layer was quite hard, but the 
eggs of the cod would not appear to have such great vitality. 

Light appears also to have considerable influence on the spawning pro- 
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Under natural conditions the eggs seem to be shed at daybreak and 
dusk, when the light is not strong, and whether from accident or on 
account of the light we were unable to get any ova deposited when the 
gas was lit over the tank. 

From the observations made, we feel justified in concluding that the 
spawn is shed while the fish are swimming about freely in the water, and 
that the eggs are fertilised at, or as they rise to, the surface — this being 
facilitated by the micropyle which is always found in the lower hemi- 
sphere of pelagic fish ova. To show the facility with which some fish ova 
are fertilised, an experiment on herring ova may here be mentioned. 
Three batches of ova were secured from a living female and placed in 
tumblers, and water added from an adjoining tank. It was intended to 
fertilise one batch at once, and the other two at fixed intervals after- 
wards. It was found, however, that although no milt had been added to 
the second and third tumblers intentionally, spermatozoa must have been 
introduced with the water, even although this was not taken from the 
tank in which the herring were kept, as the eggs in these developed 
exactly like those of the first batch, and altimately hatched out. Kupffer 
calls attention to this fact, and points nut that, in order to keep eggs un- 
fertilised, it is necessary to get a fresh supply of water direct from the sea. 



APPENDIX P.— No. HL 



REPORT of the Martnb Laboratort, St ANDRBwa Na 11. — June 
1884 to 5l8t March 1886. By W. C. MOntosh, M.D., F.RS., 
Professor of Civil History and Natural History in ike University of 
St Andrews. 

1. Pb£liminart and DssoRiPTiyB Remarks. 

The fittings for the laboratory, especially the vulcanite pipes, proved a 
much more serious undertaking than at first anticipated, and it was not 
till the beginning of November that it could be said that the laboratory 
was in working order. Yet throughout the previous six or seven 
months very great advantages had been gained in carrying out the work 
connected with Her Majesty's Trawling Commission, by the aid of 
temporary vessels fed with sea water by means of india-rubber tubes 
from tubs placed at an elevation. The cost of the vulcanite pipes and 
pump was much greater than arranged for, these items alone nearly 
absorbing the amount estimated for the whole fittings. It is questionable 
whether leaden pipes, as now used by Professor Alexander Agassiz, should 
not in future be adopted, as in addition to the original expense of the 
vulcanite, the specially skilled labour and the frequent delays in mounting 
(since parts have to be returned to London for alteration), render this 
method somewhat inconvenient. Moreover, it must be remembered that 
a vulcanite pump is a structure which is very liable to injury from 
sand, a contingency to be expected at St Andrews, where the fine sand 
is blown into the tanks through the most minute chinks, after filtration 
of the water through flannel. Considerable alterations were necessary in 
the wooden hospital to furnish sufficient ventilation in the apartment 
occupied by the tanks, and to afford space for the vulcanite pump 
in the engine-house. All these preliminary steps, however, have now 
been surmounted, and there now exists at St Andrews a comparatively 
inexpensive laboratory, fitted for work of a kind that it is hoped will prove 
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usefttl to the community and to science. Before giving a brief account 
of the laboratory, it may be mentioned that an open air marine tank of 
large dimensions, in which tidal water can enter and flow ont without 
permitting the escape of fishes, would be invaluable in connection with 
the Fisheries' work. The fitting up of shelves for specimens and books, 
tbe opening of a northern window in the laboratory for microscopic 
work, the introduction of a fresh water pipe and sink, additional venti- 
lators, and a few minor cbanges, would also facilitate labour, and save 
time. The occasional use of a suitable steam vessel for procuring ova 
and young fishes, examining the condition of tbe fishing grounds in the 
neighbourhood at intervals, both in regard to fisbes and their food, and 
tbe currying out of such dredging operations as may be deemed necessary, 
is also an important desideratum in the future. 

Brief Aooount of the Laboratort. 

The laboratory is fitted up in a wooden building, about sixty feet long, 
hastily erected a few years ago as a fever hospital Tbe main rooms (two 
in number) are about twenty-four feet long by sixteen wide, and the ceiling 
is lofty. The northern room is occupied by four large tanks, which are 
fed from a high-level cistern externally, and the waste water issues from 
the last and lowest tank to the beach. It bas been thought unnecessary 
to use the water more than once, since the supply from the sea is so near 
and so ample. Besides these larger tanks, many smaller vessels are con- 
nected with the supply-pipes, and which overflow into the tanks. The 
room is ventilated by two western windows, an eastern aperture of con- 
siderable size, a simUar one over the door, and a small roof-ventilator. 
The otber large room has the same dimensions, and is used as a work-room, 
gas for water-batbs being present in one comer. It is a cheerful and 
suitable room for tbe purpose mentioned. An intermediate small work- 
room, about fourteen feet by eleven, two lobby-presses, andja small closet 
at tbe end of each large room, complete the accommodation in the main 
building. 

The separate block towards the west consists of one room and lobby- 
presses — used at present by the attendant, and which may at any time 
be made available for increased tank-space. The engine-room to the 
east holds the gas-engine, the vulcanite pump, and other apparatus. A 
small shed exists towards the southern boundary, but is beyond the 
wooden fence, whicb includes all the other parts of the Marine Labor- 
atory. 

Sea water is obtained by a vulcanite pipe with an enlarged and 
perforated nozzle, which extends under the sand for sixty yards or 
thereabout, and then emerges into tbe water. It is pumped up shortly 
after half tide, and discbarges into a separate division of a large under- 
ground granolithic tank east of the engine-house. The mouth of the 
supply-pipe passes through a frame of flannel, so that the water which 
fills the large store-tank is thoroughly free from sand, by percolating 
through the flannel and overflowing into the former. By a separate pipe 
and suitable stop-cocks, the engine pumps from the store-tank to the high- 
level wooden-tank when required, the sea-pipe meanwhile being shut off 

A small boat for ferrying across the harbour was obtained during the 
summer, and is a useful though not a new adjunct to the appliances. 

SoiBNTiFio Results. 

Common Mussel. — One of the earliest subjects of investigation was the 
reproduction of the common mussel, so abundant in the estuary of tbe 
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Eden, near St Andrews. This species was carefully examined from 
January to July 1884, and a brief account published in the Annals of 
Natural History for February 1885.* It differs from the English oyster 
in the complete separation of the sexes, each example being either male 
or female. Moreover, the elements are developed in comparatively small 
specimens. Full maturity is attained in April, and the organs thereafter 
begin to show signs of atrophy. The minute ova are developed in the 
mantle, and are by and by extruded into the surrounding water, where 
fertilisation takes place. The embryos in their early stages have hitherto 
eluded observation, but it is hoped that they will be obtained this season 
from specimens kept in captivity in the Marine Laboratory. It is pro- 
bable that they are carried about by the currents, since at a later stage — 
that is, when the valves are developed — the minute mussels are found in 
myriads at the surface of the sea, and over the entire Bay of St Andrews. 
In this condition the minute shells present a somewhat circular outline, 
so that a change to a more elongated shape occurs after they settle down 
on the rocks, shells, pools, fascines, and other structures. Both in the 
pelagic and in the latter condition, they form a prominent feature in the 
stomachs of young food-fishes. The great abundance of the mussels on 
the rocks adjoining the exit of the main sewage-pipe of St Andrews 
is a feature of moment The very great increase in the supply of 
mussels for bait, which would be obtained by a judicious development 
of farming operations near the mouth of the River Eden, will form the 
subject of a special report as soon as time permits. 

Reproduction and Devblopmbnt op Fishes. 

The season was far advanced (November) before the apparatus was 
completed, and thus the chief efforts were directed to the preservation of 
the young food-fishes, so as to watch the rate of growth and habits, and 
to the observation of such littoral forms as could be obtained. 

Viviparous Blenny.j — Many of the viviparous blennies collected in 
November and December were characterised by the great distention of 
the abdomen, as indeed previous experience had shown.J The opinion 
of Willoughby, viz., that the species brings forth young in the depth of 
winter, therefore seems to be most in accord with the condition on the 
Scottish shores, the well-developed embryos being found in the ovary in 
November, December, and January. The earlier stages in the growth of 
the eggs and embryos have not yet been fully observed. 

In the fully-developed female the embryos lie over each other in 
compact masses in the ovarian cavity amidst a quantity of fluid. 
So far as noticed, the size of the adult does not seem to be connected 
with the size of the young on extrusion, though the number may be, — 
larger specimens probably having a greater number of young.§ The yolk- 
sac is almost absorbed, a slight enlargement only occurring in this region. 
An account of the structure of the ovary will appear in the Annals of 
Natural History for June, so that it is only necessary to state here that 
the minute anatomy of the parts fully explains their remarkable functions. 
The young on extrusion are active little fishes, from 41 to 45 mm. in 
length, and some when a few days old reach 51 mm. They seek the shelter 

* 5th series, voL ziv. p. 149. 

t A short account of the reproduction of this species was communicated to the 
literary and Philosophical Society of St Andrews in February. 

X A very fine example with its young was presented to Prof. Turner for the Uni- 
versity Anatomical Museum in 1875. It was procured in November. 

§ Dr Shaw, however, states that a female 15 inches in length had young about 5 
inches long. 
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affoidedi them by stones, ciabs, sabmerged sticks, and similar stnictuies, 
since they aie greedily devoured by the young cod, haddock, whiting, and 
other fishes (including their parents) ; indeed, so much are they hunted 
that this fact alone ^ows how the numbers of the species are kept in 
check. When unmolested, as in a separate vessel, the young viviparous 
blennies stretch themselves along the horizontal branches of zoophytes, 
feeding on the hydroid polypites, and on the minute sessile-eyed crustaceans 
that lurk amongst them. The sides of the young are mottled with dark 
brownish touches on pale olive, the markings beneath the dorsal fin some- 
what resembling Arabic characters.. A darker band runs along the lower 
lateral region, and on this are a series of silvery spots. The dorsal fin is 
marked by dark touches at somewhat regular intervals, as in the adult. 

Caffiah, — The somewhat close approach made by the catfish to the fore- 
going species rendered the examination of its ovaries noteworthy in this 
connection. In shape these considerably differ, since they are separate 
anteriorly, connate posteriorly, as occurs in many fishes. Their walls are 
much more massive. A considerable similarity, however, exists in the 
arrangement and connection of the ova with the ovarian wall, the cavity 
forming a single chamber, bifid in front, and having the ^gs attached 
to various membranous folds like large flattened bunches of grape& In 
a female procured during the Trawling Experiments on the 29th August, 
the majority of the ova were about 4 mm. in diameter each being attached 
by fine thread-like bands of tissue. The membranous parts of the folds to 
which the ova were attached showed in addition numerous microscopic 
ova. The vascularity of this tissue is slight, and in striking contrast with 
the villous processes in the ovaiy of the viviparous blenny. The ovary 
of a specimen procured in February showed an unusually rough appear- 
ance, from the presence of numerous large ova (5 mm. in diameter) 
amongst the smaller. Some of the larger ova were quite free, and appar- 
ently ready for extrusion; while others were fixed to the membranous 
pedicles and folds, which presented many branching blood-vessels, 
as well as more minute ova. The latter seem to be developed every- 
where in the indifferent tissue of the ovary and its villous processes. 
From the variable size of the ova, in this instance, the spawning period 
probably extended over a considerable area. The ova, further, are evi- 
dently deposited on the bottom. In other examples the nearly uniform 
size of the majority would show that many are deposited simultaneously. 

Ova op the Hbering. 

On the morning of the 5th February, a boat from the fishing ground 
near the Bell Rock reached the harbour of St. Andrews, having on 
deck a quantity of the eggs of the herring, which probably had been 
shaken from the nets, and thus had been several hours in the open air. 
Some of the eggs were roughly scraped up by the hand, and brought in it 
to the Marine Laboratory, where they were placed under a tiny trickle 
of sea water. The first embryos emerged from the eggs on the 6th March 
about noon, and thus a month elapsed from the date of deposition. This 
lengthened period was probably connected with the low temperatures of 
the season. The main feature of interest in connection with this experi- 
ment is its relation to the statements made as to the injury or disturbance 
of the ova of the herring by the sole or ground-rope of the trawL As a 
rule, fish-eggs that are deposited on the bottom, such as those of the 
herring, Cottris, lump-sucker, and Montagu's sucker, are by no means 
delicate, and if nothing more befalls them than being brought on deck 
by the trawl, and subsequent tossing overboard into the sea, they will be 
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little worse for the accident. It ie bj such means that many of the 
yonng fishes have been procured for observation. Slight irregularities of 
the bottom would suffice for the protection of the majority. On the 
other hand, the newly hatched embryos of the herring are much more 
liable to succumb to pressure of any kind, though of course they 
are more capable of getting out of its way than ova. It is a fact of 
interest in connection with this subject, that there does not seem to have 
been a diminution in the catch of herrings during the last few years, and 
when beam-trawling has been on the increase. The young herring, on its 
escape from the egg, is much less active and vigorous than the young of 
other fishes with fixed eggs, such as Montagu's sucker, for the former 
were unable to make much progress above the bottom for some days, 
while the latter at once disported themselves throughout the water — 
shooting here and there like ephemerse in the summer atmosphere. 

Ova op the Short-Spinbd Corrua 

So little definite information has hitherto been in the hands of zoologists 
in this country with regard to the spawning of this species, that the following 
passage in the recent and excellent work on British Fishes of Mr Francis Day, 
F.L.S., may be quoted : — * Breeding, — In Greenland it has been observed 
' to deposit its eggs on the sea-weed in December and January. Its eggs 

* are very small, and in this country are extruded during the spring in the 
' sand or pools in the rocka The male is said to make a nest of sea- 
' weeds and pebbles for the reception of the spawn, while he is believed 

* to watch over, as well as protect, the young when hatched.' On the 
other hand. Professor Alexander Agassiz states that the ova of certain 
American Cotti are pelagic. As soon as the tanks were in working order 
numerous examples of the short-spined Cottus ((7. ecorpiui) were pro- 
cured, but it was not till the 1st of March that the first female deposited 
its ova. This specimen had been isolated in a glass vessel, so that its 
movements were somewhat limited, and it is probable, therefore, that the 
deposition may have been hastened. In a few seconds this specimen 
deposited a large quantity of skin-coloured (faint pinkish) ova. These 
cohered firmly together, forming a mass like that of the lump-sucker, 
though of course the ova are much smaller, viz., about 1*5 mm. Next 
morning one of those in the tank likewise emitted a mass of similar ova 
of a beautiful roseate hue. Since that date others have at various times 
deposited ova, which varied in hue from pale straw to a deep red. They 
firmly adhere together, but yet leave a series of cavities, so that the whole, 
as in Oydoptenis, resembles a sponge. The water is thus retained in con- 
siderable quantity, even though the eggs are removed from the sea, a 
provision of some importance in the case of those between tide-marks. 
The egg-capsule is thick, tough, and resistant, and shows the facets or 
processes by which it adheres to surrounding ov& Under a high power 
the surface of this coat is minutely punctured. None of the ova deposited 
in the tanks seem to have been fertilised, so that the development could 
not be pursued. Towards the end of March (20th), the ova (reddish) were 
procured in an advanced stage of development from the rocks. 

The spawn deposited in the tanks was greedily eaten by many of the 
Cotti. 

On examining the ovaries of the large female Cottus which first de- 
posited its spawn, a few ova were still present 

So far as one may judge from a preparation of the ova of the long- 
spined Cottus (C bubalis) from Jersey, mounted by Sinel & Co., they 
diifer from the preceding in having the egg-capsule marked by somewhat 
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legular conical papillsB or elevationfl on the surface, but probably the mode 
of preservation may have something to do with this appearance. 

The short«pined Cottus is one example of those fishes in which the 
oTa attain nearly uniform size at the same time in the ovaries, and are 
extruded simultaneously or nearly so. At the full period, indeed, the 
ovaries are heart-shaped, only a slight sinus occurring in the middle line 
anteriorly, while the posterior end is bluntly conical. Numerous speci- 
mens are still under observation* 

Ova of othbb Fishbs. 

Armed Bullhead. — ^The nearly ripe ova of this species {Agonua 
cataphradue) occurred in a specimen trawled in St Andrews Bay (where 
they are common in the sandy ground) on the 12th March. They pre- 
sented a pale salmon-colour, and were about 1 '3 muL in diameter, and thus 
were smidler than the ova of the short-spined Cottus (Cottus scorpius). 
They are somewhat softer thaa the eggs of the latter, and have a thinner 
capsule, which is minutely dotted all over with very fine points, some- 
what regularly arranged in rows. They resemble eggs which are deposited 
on sea- weeds, stones, and other structures. A male showed fully developed 
sperms at the end of January. 

Bimaculated Sucker, — The eggs of this species in July are somewhat 
r^ularly arranged inside the valves of dead specimens of Solen siliqua^ 
and they cover several square inchea The eggs do not touch, but are 
firmly attached almost at regular distances to the smooth sui'f ace. In one 
instance the eggs occurred with the adult inside the hollow bulb of 
Laminaria bulbosa^ and as the embryos were far advanced it is probable 
that, as Mr Hyndman observes, the adult remained in charge of them. 
The eggs were less regularly arranged inside the laminarian bulb than on 
the shell ; probably because the surface was ilneven. The egg-capsules 
of this fish are distingmshed by very evident dots or punctures. 

Montagues Sucker. — ^This is almost the only kind of fish-ova obtained 
by the local trawlers (liners in their fishing-boats) in February, March, 
and April, attached to such zoophytes as Hydrdllmania and Sertularia 
and also to red algse. The men work in comparatively shallow water. 
These ova are much smaller than those of the short-spined Cottus, and 
are diatinguished by their coarsnly-punctured, indeed, almost tesselated 
appearance. They are of a pale straw-colour, and firmly adhere to each 
other and the zoophyte. Even after considerable exposure on the deck 
of a boat they are readily hatched in the laboratory. The embryos are 
remarkably active, and are very much more highly developed than those 
issuing from pelagic eggs. They at once swim actively through the water. 

Ova and Food or t^b Lump-Suckbr {Gydopt^rm lumpus, L.) 

The first specimens were brought to the laboratory on the 28th 
February, but as some of them had advanced embryos, it is clear that 
deposition must have occurred some time previously. This fish seeks the 
rocky shores to spawn, if, indeed, it does not live there throughout the 
year. Both sexes are procured at extreme low water with the hand-net^ 
and males were especicdly common near the masses of eggs on the stones. 
The reddish coloration of this sex is conspicuous at the breeding season, 
and the same feature is observed in the short-spined Cottus. The masses 
of the eggs of the lump-sucker are somewhat difiicult to deal with in a 
laboratory, since they speedily acquire a fetid odour, and injure other 
forma None have yet been hatched (naturally) in the tanks, though 
many thousand are under observation at this moment. When the young 
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are removed artificially from the eggs during the later stages they swim 
actively in the water. The stomachs of the majority of the specimens 
at St Andrews have hit}ierto been found empty, but in a large female 
procured in March, and which emitted on dissection a mass of amethystine 
ova — ^fully matured — the stomach was distended with fine specimens of 
NereU pdagiccty L. 

Pblagio Ova. — Gbnebal Bbmarks. 

During the experiments on behalf of Her M^gesty's Trawling 
Commission, many pelagic (or floating) eggs were examined, and several 
added to the list of those already known. Foremost of these were 
the eggs of the cod, which were not only found in great abundance 
near the surface of the sea, but were also removed from the adult females, 
fertilised, and hatched. The details of the observations are given in the 
Report formerly mentioned. The cod of the eastern shores of Scotland 
seem to be in full n^aturity in April, though, of course, the period 
stretches considerably on either side, since the spawning of such fishes is 
a function that is performed gradually. Those famiUar with pelagic 
eggs will not be inclined to give much attention to the notion, that they 
float in virtue of the oil-globules they contain, since in the common formsy 
e.^., cod, haddock, flounder and turbot, no oil-globule is present. Masses 
of oil-globules indeed are more characteristic of ova that He on the bottom, 
or are fixed to submerged stones and rocks. The pelagic ovum of the 
gurnard, however, is one in which a single oil-globule occurs, and Mr 
Brook has found such also in Motella and Trachintts. The abundance 
of oil again does not in any degree cause the eggs of the salmon or trout 
to float. One feature noticeable in most pelagic eggs is the delicacy of 
their investing capsule (zona radiaia), and the crystalline translucency of 
the yolk-mas& Another is the fact that the embryos produced by such 
eggs appear to be only partially developed, some issuing into the surround- 
ihg water devoid of mouth and functional digestive system, without A 
trace of blood-vessels or blood, their tiny bodies being nourished by the 
yolk-sac on the ventral surfaca The minuteness and delicacy of the 
young of the gadoids and flounders (using the latter term broadly so as to 
comprehend the Pleuronectidse), and the difficulty of rearing them in 
confinement after the absorption of the yolk-sac, are serious obstacles to the 
successful spread of such forms by artificial means in exhausted waters. 
Much information, however, will yet be obtained on this head. Mean- 
while the temporary closure of one or two well-defined bays would 
afford invaluable data, especially in regard to the important flat fishes. 
Not only would the general rate of growth be observed, but the 
practicability of introducing or increasing the rarer forms, such as 
the sole, halibut^ and turbot, would be tested in both ways, viz., by the 
spread of ova and embryos, and by the addition of the adults of both 
sexes. Sanguine views cannot at present be entertained on this head ; 
for, as already stated,* * the intricate network of circumstances, on which 
' success depends in a sphere like the ocean, renders extreme caution neces- 
' sary, even in suggestion.' The American experiment of the artificial 
hatching and dispersion of cod is not sufficiently pronounced to afford a 
reliable stand-point. The whole subject, indeed, must be much more 
fully and carefully investigated by competent observers. While it is 
comparatively easy to regulate the condition of the fresh waters of a 
country in this respect, it is one of the most difficult to apply the same 
measures to the sea. 

* Trawling lUfport, pi 379. 
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The pelagic ova epeciallj examined last year, during the investigations 
for Her Afigestj's T^wling Ck>mmis8ion, were those of the cod, haddock, 
whiting, grey gomard, common flounder, turbot^ sole, lemon dab, conunon 
dab, and long rough dab. This year alieady multitudes of th** '>^'\ of the 
haddock and those of the common flounder have been under ooservation, 
and more complete details of their development, with accompanying careful 
drawings, have been made by Mr Edward Prince, the natural history 
prizeman of 1884, at the Marine Laboratory. Moreover, the free access 
afforded to the fishermen of St Andrews has given them unusual oppor^ 
tunities of becoming acquainted with pelagic eggs. Some of them, indeed, 
have removed the ova from both haddock and common flounder, fertilised 
them at sea, and courteously brought them to the Laboratory. Very cordial 
aid in this respect was, however, first obtained from Mr Scott, the 
manager of the General Steam Fishing Company of Granton, one of whose 
trained skippers (formerly a skilled liner) had profited most creditably by 
the experience of last year. The rapidity with which the ova of the 
common flounder come to maturity and hatch is noteworthy. The 
condition of the young fishes, however, as already mentioned, is very 
rudimentary. The period of development of the haddock and the cod 
in cold weather seems to be about the same, viz., from 13 to 20 days, but 
with a higher temperature the time is considerably lessened ; for instance, 
cod have been hatched in 8-10 days. 

The placing of marine fishes which have pelagic ova in confinement 
at the spawning period is not always successful in regard to results. 
Thus, several laige specimens of the common flounder were consigned to 
a spacious wooden tank. The females in a few weeks presented great 
distention on the coloured (upper) side. One has already died in this 
condition, the enormously distended abdomen containing a mass of eggs, 
chiefly ripe. Li a state of nature, the ripe eggs gain exit to the exterior 
gradually, and this dangerous distention is avoided. In confinement^ on the 
other ha^d, the fish is deprived both of healthy exercise and food, and the 
reproductive process is interfered with. In a living form in this condition 
considerable difficulty was at first felt in extruding the ova, and most of 
these were dead, though approaching maturity, if indeed they were not 
mature. Every egg ready for extrusion floats in a healthy flounder just 
taken from the sea, whereas very few do so in such an instance as that 
just mentioned. Some of these eggs from a distended captive specimen 
have been fertilised, and it will be interesting to observe the result both 
with regard to their vitality and the condition of the embryos. 

On the Young of thb Ling. 

In the Report for Her Majesty's Trawling Commission, allusion was 
made * to the immature examples of the ling that had come under obser- 
vation. These had for the most part been procured by the hooks of 
the liners. About the middle of December a very young specimen in 
excellent preservation was found in a pool near the commencement of the 
East Eocks. Its striped condition affords such a contrast to the boldly 
spotted state of the young cod, that it is desirable to record it. The 
example measures 3^ inches in length, and its coloration is striking, 
for an olive-brown band passes from the tip of the snout in a line wi^ 
the middle of the eye, straight backward to the base of the caudal fin-rays. 
The pale ventral surface bounds it inf eriorly, while dorsally a stripe with a 
beautiful opaline lustre runs from the tip of the snout over the upper 

• Op. cU}, p. 860. 
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part of each eye to the base of the caudal rays. The latter band is 
opaque-white on the tail, and it gives the fish a characteristic appearance. 
The dorsal fins are well marked^ ^e first presenting a distinct black speck 
posterio'^^' and another black pigment-patch occurs at the end of the last 
division. ^ ihe dorsal line from the brain backward is distinguished by a 
narrow edge of dull orange or pale olive, and this brings out in relief the 
colours formerly mentioned. The little ling is thus a beautifully striped 
form, and in strong contrast with the spotted or tesselated condition of the 
young cod. 

Young Ed, — While digging for sand-eels near low water, a young eel 
about 3^ in. long was found in the sand at the beginning of April. The 
whole fish is extremely translucent. Anteriorly, however, a symmetrical 
pale greenish colouration commences at each eye, and passes backward and 
slightly outward^ keeping exteriorly to the trauslucent cranium. Behind 
the latter is a similar greenish band, broad at firsts and extending back- 
ward along. the anterior end of the vertebral column. Blackish pig- 
ment occurs in the eyes; and there is a small patch of the same 
colour in the tail, which presents a dilated marginsd fin superiorly and 
inferiorly, so as to be broadly lanceolate. At the base of the brain 
also is a little dark pigment, and a line of the same colour runs along 
the dorsal surface of the vertebral column to the tip of the tail This 
colouration is probably due to the pigment developed in the lining 
membrane of the canal The dorsal fin begins some distance behind the 
pectorals, and thus differs from that in the adult conger, which commences 
at the last quarter or end of the pectorals. The projection of the 
mandible is also pronounced, a feature also diverging from the condition 
in the adult conger. The blood is faintly piukish, and the coloured 
corpuscles can be seen rushing along the aorta and back by the cardinal 
veins. The opercular region presents a somewhat radiated appearance by 
transmitted Hght. It is interesting to find that such immature forms 
seek safety in the moist sand. The translucency of their bodies will also 
to some extent secure them from observation. 

SciBNTiPio Work by Visitor8. 

During August and September, Professor Eay Lankester, F.R.S., of 
University College, London; I^fessor Hubrecht of Utrecht; and 
Mr Alfred Gibbs Bourne, Assistant Professor of Zoology in University 
College, London, worked at the Marine Laboratory. 

Professor Ray Lankester was chiefly occupied with a remarkable 
Gkphyrean {Qdlfinga M^Intoehii, Lankester), which was found many years 
ago amongst anneHds procured off Montrose, and sent me by Dr Howden. 
He has since been supplied with numerous chitons for researches on this 
curious group, as wdl as examples of Natica — so common on the west 
sands. 

Professor Hubrecht came specially to study the structure and develop- 
ment of the Scottish Nemerteans, which occur in considerable abundance 
at St Andrews. His former labours in the group at the Zoological 
Station at Kaples, which have given rise to many valui^le treatises 
beautifully illustrated by his pencil, are well known and appreciated.* 
Moreover, several consignments of living Nemerteans were sent early 
this year to Utrecht Those by post unfortunately perished; but a large 
number forwarded by steamer, and specially looked after, reached him in 
good condition. He was thus enableid to watch, and is still watching, the 
various stages in the development of the ^ggs and embryosi which could 

* He isalso now engaged on the KemerteanB of the ' GhaUengec* 
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not be acGompliahed last autunm. There is no greater difficulty in send- 
ing such living forms to the Continent than in bringing them alive from 
the Channel Ishmds to Scotland in August^ after a week's delay on the 
journey. 

Mr A. G. Bourne, Assistant Professor in University College, London, 
found ample means at his disposal for investigating Ihe development of 
the Dog-whelk, the egg-capsules of which abounded on the rocks and 
stones in August and September. CorymorpJia and other forms were 
also examined. 

Mr Alexander Thomson, first prizeman in zoology this year, has paid 
considerable attention to the ova of Montagu's sucker,* and other fishes ; 
while the ordinary students of zoology, and not a few others, have had 
many opportunities of becoming familiar with the habits and structure of 
marine ftTiiTnalfl , 

Growth of Fishbs and Gbnbbal Bbmasks. 

The growth of the young cod in the laboratory has been noteworthy ; 
thus, for example, a specimen procured off the rocks in July gained 
about 4 inches in eight months, losing its barred condition, and aasumiTig 
the usual dull greenish dorsal hue of the adult The voracious tendencies 
of the species is no less marked in the young than in the adult The 
appearances of the young cod are given in the Keport on Trawling. 

The young haddock and whiting show a proportional rate of growth, 
and both live fairly in confinement 

Small specimens (3-4 inches) of cod, haddock, and whiting occur in 
St Andrews Bay from November to March, besides the other periods 
noted in the Trawling Report. These are occasionally caught on the 
haddock-hooks, as formerly mentioned, and also now and &en in the 
local trawls when they are plugged by masses of searweed and sand. 

Amongst the rarer fishes under observation in life was the tadpole 
hake, caught by the liners, and one of which is still in fair condition. 

Dead examples of the lesser forked-beard, John Dory, and Miiller's 
topknot, were forwarded by Mr Scott of the General Steam Fishing Co., 
Granton. 

A remarkable variety of Montagu's sucker (see figa 1 and 2) was pro- 
cared at the rocks in MarcL The following description by Mr Prmce 
probably agrees with one of the varieties {picta 1) described by Collett 
In confinement these fishes are agressive, biting at each other most 
pertinaciously, and worrying the weaker so much that death ensues. 

In general external configuration the specimen differs little from Liparie 
montagui. The dorsal and ventral median fins, however, are broader 
and more erect even when the creature is at rest than in the common 
examples. The pectorals also are very prominent in outline, though 
not larger than in the latter. Its length \a 3| inches from tip of 
snout to tip of tail The'skin is not smooth as in tne common specimens, 
but dotted over with delicate epidermal prominences of a pale hue, most 
numerous upon the dorsal region. The head is flat, and exhibits a slight 
depression between the eyes. The descent to the capacious oral opening 
is very sudden. The cheeks have a puffy appearance, and the nasal 
openings rise in the form of protruding flesh-coloured tubes surrounded 
by a cincture of darker colour near the summit The facial region 
presents an irregular surface, being traversed by sinuous depressions and 
showing tumid prominencea The snout is broad and rounded. Ten 

* An account of this fish will be communicated to the British Association at 
AberdeeiL 
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mucous apertuies open upon the face, six of which form a row along the 
lobate tegumentarj flaps overhanging the upper jaw. A pair also occur 
bolow^ and a pair above (and slightly internal to) the nasal openings. 
The eyes are prominent and placed somewhat lateially, and the iris is of 
a brick-red colour. The body, which anteriorly is broad, becomes later- 
ally compressed and attenuated posteriorly. The dorsal median fin arises 
suddenly at a point above the gills, and is elegantly dentate at its origin 
and for a little distance, but for the greater part of its length it is strongly 
spinoua The anal fin originates more gradually than the dorsal, but it 
is strongly rayed throughout^ and it terminates at the origin of the caudal 
fin. The latter is not very broad, and is slightly rounded at the posterior 
margin. The pectoral fins are massive and expanded, the rays being 
strong and spinous, while the fin-membrane is unusually thick and opaque. 
Each pectoral fin continues by a series of strong fin-rays to the ventral 
surface, passing anteriorly and uniting in the middle line to form the 
anterior margin of the sucker, which exhibits the usual character. These 
rays diverge posteriorly. A pale tinge of pink occurs upon the suboral, 
pectoral, and ventral regions, but the prevailing ground colour of the fish is 
a deep blue-black, variegated in a striking manner by a delicate greyish 
blue coloration. The latter shows almost complete bilateral symmetry 
of disposition, and at a cursory glance has the effect of alternate vertical 
bands of pale blue and the deep ground colour. The arrangement of the 
pale blue coloration is, however, much more complex. A patch runs up 
between the nasal tubes and the eyes from the margin of the upper jaw 
on each side. These unite in the middle line above the snout^ and form 
a rude horse-shoe figure; A bold patch descends from the lower side of 
each eye to the mouth, and an elongated belt runs from the eye over the 
operci^ r^on. On the upper sud^ace of the head an irregular patch 
occurs on each side. A long band passes from the root of the pectoral fin 
(anterior), and extends two-thirds of the length of the body, though 
interrupted midway. A bifid patch is seen near the root of the tail, and 
five or six touches at' intervals along the base of the median fins, dorsal 
and anaL The patches also extend partly over the fin-membranes, as well 
as the dorsal and ventral lateral) regions of the trunk. The caudal fin 
shows alternate bands of dark colour and a light yellow tint, a similar 
alternation of black and yellow also sparsely occurring on the dorsal and 
pectoral fins. 

The young of the common herring are sometimes brought to the 
harbour from the Baltic in fresh water, and they live and thrive for a 
considerable period in this medium, dying indeed if placed in sea Water. 
They refuse mussels, but apparently consume small worms. Several have 
been in the laboratory since last autumn. 

Comparatively little attention has yet been paid to the development of 
invertebrate forms, mainly from want of time, but there is an ample 
field. Amongst other forms which have been observed, however, are the 
common cross-fish, Asterias rubem, the eyed Crihrella^ the northern 
stone-crab, lobster, common swimming crab, common shrimps, various 
nudibranchs, and zoophytes, both hydroid and zoantharian. It is 
remarkable that no large example of the common cross-fish has been 
found bearing ov& All those procured with ova, both now and in former 
years, have been small, ranging from an inch and a quarter to an inch 
and a half across the rays. Such ovigerous forms are easily recognised, as 
the elder Sars long ago taught us, by the drawing together of the rays 
and the raising of the disc upwards after the manner of a table. Those 
at St Andrews have generally been found under stones in tidal pools, 
and are so easily reared through their metamorphoses, that a student 

K 
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keeping them in an unchanged vessel of water has no difficulty in de- 
veloping the common species to the five-rayed condition. CribreUa, 
again, seems to be much less rapid in development 

Glutinoits Hag. — Numerous examples of this form were procured in 
the beginning of April, attached to the lines of the fishermen who had 
been working on the soft ground off St Abb's Head. They had greedily 
taken the mussel-bait, indeed, in some of them, the foot of the mussel 
still projected from the mouth. Nothing is more common than that they 
should thus be captured. The notion of my friend Surgeon-General 
Day,* that such an instance must be extremely rare, therefore requires 
qualification. The longest example was 17^ in., and the average of a 
series of about twenty was 14 in. The reproductive organ was in full 
activity in April, the females having from 16 to 20 egg^ some of which 
reached about 19 mm. in length and 6*2 mm. in breadth. 

The ova of Myxine seem to have been observed by the fishermen only 
in the mucus with which they surround themsdves, and they may have 
been extruded by force. None have been found att^ihed to any foreign 
body, and no more successful result followed the use of the trawl on ti^e 
ground frequented by them last year. 

Amongst the fishes in which the reproductive oigans have been 
examined are the five-bearded rockling {MoteUa mustdOy L.), which at the 
beginning of February showed only mmutely granular nucleated cells in 
its undeveloped ovaries. In the leisser launce (Ammodytea tobianus), the 
ovaries were so small in the beginning of April that a considerable time 
must elapse before ripe eggs are present It was mentioned in the 
Trawling Report f that larger numbers of minute sand-eels, 15-16 mm. in 
length, were caught in the tow-net amongst the pelagic ova of the cod and. 
other forms, and the remark was made that they probably spawned in 
spring. The present observations on the lesser launce would seem to 
indicate that either two periods for spawning exist, or that the forms in 
the deeper water vary in this respect from the littoral kinds. At the 
end of March, the ova in the ovaries in a large eel were microscopic. The 
reproductive organs of the gunnel {Oentr(moiu8 gimeUtu) are small in 
February. 

DiSBASBS OF FiBHBB, &a _ 

Multiple Tumours in Plaice and common Flounders. — ^In the Trawling 
Beport allusion was made^ to the fact that haddocks a£fected by the gill 
parasites are generally much out of condition. In the same way the 
common flounder of tiie Thames, labouring under the multiple tumours 
hereafter to be described, are frequentiy covered with Caligi ; and the 
same forms swarm in the sickly green cod {Godus virens^ L.) which come 
on shore at the west sands in summer. 

Several examples of the common flounder (Pleuronectes fiesus) were 
affected with the peculiar multiple tumours alluded to by Lowe in 
specimens from the Ouse, and, as above mentioned, they have also been 
seen in the Thames and otiier parts. The same disease is met with in the 
plaice at St Andrews. Lowe§ describes the former as 'afiected with a 

* peculiar skin disease resembling epithiloma, large fungous growths 

* cropping out over the whole body, the granulations large and roe-like 
' under the microscope, consisting of large nucleated cells.' 

In a plaice, for example, the coloured surface was crowded with the 

* Fislies qf Gfreat Britain, part yilL p. 865. 

t Op. eU,, p. 860. 

X P. 867. 

I !)■/• JH^ iVi^ pttt V. p. 86. 
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small lonnded tomoais which resembled shot* They also occurred on 
the dorsal, ventral, pectoral, and caudal fins, and on the white surface. 
They are firmly fixed to the skin, and give pain to the animal when they 
are interfered witL Moreover, they are vascular, free hoemorrhage 
occurring when they are injured. The isolated tumours range from 1*7 
mm. to 1 mm. and less. The larger masses when bisected show a series 
of smaller areas, the whole being composed of multiple tumours, mostly of 
the same sue. When cut into in the fresh state a whitish creamy sub- 
stance exudes, which under a power of 400 diameters is minutely granular, 
no distinct cell-elements being visible, though fine fibrillsB occur throughout 
the field as if the fluid were coagulable. In section the large tumours 
present a series of loculi, or spaces filled with the granular creamy fluid. 
Each chamber is cystic, presenting a firm hyaline wall of considerable 
thickness, within which is the granular semi-fluid contents. The stroma 
exterior to the hyaline coat is chiefly fibro-granuLir. Amongst the larger 
cysts are numerous smaller forms in course of development^ the thick 
translucent hyaline wall being ccoispicuoua 
The flounders affected by this peculiar disease are considerably emaciated. 



APPENDIX F.— No. IV. 

NOTE on some of the SPECIMENS sent in by the Officers of the 
Board. By Obobob Bbook, F.L.S. 

1. Herring attacked by Sguide. — On the 8th of February a letter 
was received from Mr G^rge Thomson, the Fishery Officer at Lybster, 
along with some specimens of herring that bore unmistakable signs 
of having been attacked by squids. The following is an abstract 
of Mr Thomson's letter: — 'The specimen herring sent was caught on 

< the night of the 14th or morning of the 15th January 1885, on 

* the usual fishing-ground a mile or so off Lybster, in 25 fathoms of 

* water. Of some twenty crans of hei/ring landed up to this date, f uUy 

< two-thirds of the fish were more or less marked like this specimen, while 

* not a few were very much cut up and partly eaten on the back of the 

* neck by the cuttle-fish.' The specimen referred to had two or three bands 
on each side from which the scales had been entirely removed, and at the 
shoulder there was a scar as if the month of a squid had been applied 
there for some time. It appears that squids of tiiie genera Ldtgo and 
Ommaetrephee were very common on the coast at Lybster during the 
months of November and December 1884, and up to the 18th of January 
1885. In the BnUetin of the United States Fish Commission, issued 
January 22, 1885, there is an account of squids attacking both herring 
and mackerel in America, which appears of sufficient interest to quote at 
length here : — 

* Writing from Qumett Life-Saving Station, Plymouth, Mass., Novem- 
' her 15, 1884, the keeper, Mr John F. Holmes, states that during the 
' last three or four weeks large schools of squid and small herring, locally 
' known as spirling, have frequented the waters of that vicinity, and quite 
' often during the night more or less have been thrown upon the beacL 

* This includes both squid and herring, the herring predominating. 
' Many of the herring were found bitten on the back at the point where 

• Or, as the fisherman who captured it said, * it carries its eggs on its back ' 
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* the head joins the body, some of the heads being bitten entirely o£^ and 
' 90 per cent, of them being bitten in about the same place. The sqnid 

* are quite large, some of them measuring 26 inches from the end of the 
' longest tentacle to the end of the tail Recently, between 6 and 8 
' o'clock P.M., the water being very smooth, a large school of what was 

* supposed to be spirling was seen close to the shore. Two men ran into 
' the surf and kicked more or less specimens on the beacli. These proved 

* to be squid and spirling, each squid having a spirling grasped in its 
' tentacles, and each having already gnawed a hole in the spirling. The 
'beach, for a distance of six or eight miles, has been strewed with 
' these spirling for some time. More or less squid and some mackerel 
' have been found among them. The spirling and mackerel had been 

* bitten in the manner described in almost every instance. Upon ex- 
' amination, some of the squid were found to have their suckers stuffed 
' with minced herring.' 

Commenting on the above, Captain Collins, under date of November 
21, 1884, says : — ' The facts are not entirely new to me, so far as the 

* habits of the squid are concerned. It is not an uncommon thing to see 
' squid attack capelin on the Grand Bank ; and so extremely voracious 
' are these animals that they have sometimes been caught on a jig while 
' still clinging fast to a capelin which they held in their beak and arms. 

* It would appear from this that they are in the habit, at least occasionally, 

* of attacking a second small fish before they have eaten the first they caught. 

* In former years when I was engaged in the mackerel hook fishery in 
' the Gulf of St Lawrence, squid sometimes — particularly towards evening 
' >T— came alongside of the vessel with the mackerel, and I have no doubt 

* that they often attacked the latter ; at least they would often fasten on 
' to a mackerel that was being hauled in on a jig. This we were able to 

* see as the fi^h came to the water's surface, but we could of course only 
' surmise what the squid might do deeper down, when they were out ot 

* our sight.' 

' I notice in the Cape Ann Advertiser of yesterday the following, which 
' is corroborative of the above : — 

'The mackerel fleet, some fifteen sail, which hoped to intercept the 
( mackerel schools along the Cape shore as they came out of the Bay of St 
' Lawrence, and thus secure late fares, have been disappointed, as the 
' mackerel have been destroyed by the immense schools of squid which 
' infest that shore.' 

'May there not be in this a possible solution of the scareity of 
' mackerel some seasons as compared with other years immediately pre- 
« ceding?' 

2. CaXlionymus lyra^ the Dragonet. — Various specimens of this in- 
teresting fish have been sent in from Stonehaven and elsewhere, and 
many smaller ones have been found in the stomachs of the cod and other 
fish from various parts of the coast This species is usually common 
around the coast, being generally found at a depth not less than 15 or 20 
fathoms, and on a sandy bottom. It is said, however, to come nearer in 
shore to spawn, and in May 1883 I caught two specimens at Eedcar, 
on the Yorkshire coast, quite close to the shore in only 2 fathoms of 
water. 

The male and female of this species were formeriy considered as two 
distinct species, and indeed besides the differences in the fins they often 
present quite a different appearance in colour and markings, even when 
side by side. There are at present some specimens in the Eothesay 
Aquarium, which form an interesting study in this respect When the 
fish are placed on silvery sand and in a strong light, both male and female 
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have a power oi imitating the colour of the sand to a marvellous extent. 
The body is then of a uniform sandy grey, with a faint dark line on each 
side of the dorsal fins, very much like the figures given in Day's 
BritUh Fishes. They are then so nearly the colour of the sand that, but 
for the large quaint eyes, they might easily be overlooked, the more so as 
they usually remain quite motioidess at the bottom. In a deeper tank, 
with a more moderate light and with overhanging rockwork, the beautiful 
opalescent blue bands and spots so beautifully delineated in Couch's 
figures make their appearance. The male is then usually lighter in colour 
than the female, and has more of the pale blue patches. The females, 
indeed, do not all show these blue streaks and patches, and when 
present they are never so brilliant as in the male. On a bottom of 
flint gravel from Brighton both sexes lose the blue patches almost entirely, 
and the body has then a ruddy brown colour, mottled with darker spots 
and patches of a similar class. On a bottom composed entirely of mussel 
shells I have seen this species almost jet black ; a certain marbled or 
mottled character was, however, always retained, and there was always a 
brilliant white band just over the eyes, which gave the fish a most 
grotesque appearance. I have had no opportunity of examining 
the pigment cells of this species, but it would appear from the 
above experiments as if CaUionymm had even a greater power of mimick- 
ing the surrounding colours than the flat fishes which have been so ably 
studied by Professor A. Agassiz. A large number of British fishes, par- 
ticularly the rock fishes, possess this power in a variable degree. Idparis 
wlgarisy for instance, is almost a pale flesh colour, with faint longitudinal 
lines, when it has been some days in a glass vessel in a strong light, 
whereas, when found under stones and amongst dark weeds and incrusta- 
tions, it is often so dark a brown as to be almost black. In no species, 
however, which I have observed are the changes of colour so complete and 
so sudden as in the dragonet. 

3. Rare Fish, — During the past year no specimens of great rarity have 
been received. A fine specimen of the great fork-beard, measuring 
18 inches in length, was sent in by the fishery officer at Berwick, and 
another has also been secured by Dr Traquair for the Museum of Science 
and Art Last year also a specimen of this species was sent in from the 
Aberdeenshire coast Without being a great rarity, it is only occasionally 
captured on the Scotch coast, and is worth recording. Mr Doull also sent 
from Berwick a very fine specimen of the lumpsucker {Cpclopterus lumpus), 
measuring 19^ inches long and 13^ inches deep. This, of course, is a 
common fish, but it is seldom such a large one is secured. 

An interesting specimen was sent in by the fishery officer at Lybster, in 
January last, in the form of a sand-eel embedded in the liver of a haddock. 
This specimen is being examined by Dr Barrett 

4. Various specimens of fish-eggs attached to zoophytes (Sertularia, 
HydraUmannia) have been sent in by the fishery officers. They were 
mostly brought up by the haddock lines from deep water, and are sup- 
posed to be herring eggs by the fishermen. It is, of course, difficult to 
identify such specimens, but there appears no doubt that many of them 
are not herring eggs. It is proposed, however, to withhold a report on 
these eggs until further investigations have been made. 
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APPENDIX R— No. V. 

NOTE on the LIVER of a HADDOCK in which a Sand-Eel was partly 
Embedded. By W. H. Babbett, M.B., C.M.^ Junior Demonstrator 
of Pathology, University of Edinburgh. 

The following note accompanied the portion of liyer containing the 
eel: — 

'Part of haddock liver with sand-eel embedded. The haddock was 

' caught February 13, 1885, 1| to 2 miles off Swiney to Forse, in 25 to 28 

' fathoms; rocky bottom. Caught 6 A.M. to noon. Roe fish, 11 inches 

' long. The litUe food in stomach consisting of small crabs, star fish, &c. 

' (Signed) Obobob Thomson, Fishery OflScer. 

' Lphgter, Feb. 13, 1885.' 

Embedded in the haddock liver (fig. 1, a), the dorsum of the fish 
towards the liver substance, the ventral aspect superficial, being just on a 
plane with the general surface of the organ, is a sand-eel of the variety 
known as the lesser launce (fig. 1, b). The length is 4 inches, and the 
depth at the gill cover ^ inch! In the figure the head (fig. 1, c) has been 
represented on the same plane as the body of the fish ; it really lias on a 
plane nearly at right angles to it, on what appears to be the upper surface 
of the liver ; an actual dcetch would only have shown the under siqf ace of 
the lower jaw. 

The h^ and about half an inch of the body lie in a groove on the 
upper surface of the liver ; this groova is due merely to the pressure of the 
eel on the soft tissue of the organ ; it is not adherent, nor are there any 
changes in the surrounding parts similar to those on the other surfac& 

Passing to the main portion of the sand-eel, we find it adherent through- 
out to the liver, there is considerable thickening in parts (fig. 1, (Q, of a 
white colour in the spirited preparation, and merging gradually into the 
healthy tissue as we trace it outwards, while here and ^ere it appears ta 
bridge over the sand-eel as a dbtinct membrane. Passing a finger over 
this white portion, it feels much firmer than ordinary liver, and, if a metal 
instrument be drawn across it, distinct grating is heard in places, due to a 
deposition of calcareous matter. 

On section through the liver substance and the eel, at right angles to 
the long axb of the latter at a point 6, fig. 1, the white membrane before 
mentioned is seen to pass down and round the fish, separating it com- 
pletely from the tissue proper of the organ. 

A portion from this situation was taken out, and microscopic sections 
made so as to show the sand-eel in transverse section. Fig. 2 shows the 
appearance as seen with a magnifying power of 20 diameters. In this 
figure the line (a a a) represents the sl^ of the eel, while small dots along 
.its inner side show the position and relative size of the pigment cells in 
transverse section. 

Beyond stating that the structure of the eel, as seen by the effect of 
various staining agents upon its tissues, was slightly if nt all affected by 
its sojourn in this abnormal position, I shall confine any further descrip- 
tion to the changes in the capsule of the Hver, and to the description of a 
membrane (fig. 2, bb') closely investing it The latter membrane is seen 
to be of variable thickness ; taking on stains badly, it shows no definite 
structure, but is granular, with minute round and highly refractUe par- 
ticles, apparently fatty debris, and here and there the commencement of 
calcareous transformation. These last conditions can only be made out 
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with a magnifying power <A at least 200 diameten in the thinneet parts 
of the section. 

The ci4)snle of the liver (fig. 2, cc')^ easily recognised by the trabecolad 
passing from it into the substance of thd organ, differs ^m (66') in not 
investing more than about two-thirds of the eel, and in its behayiour with 
the ordinary staining fluids, such as picro-carmine and hsematozyline 
solutions, these latter staining it well. Under a power of 250 diameters 
the structure is easily made out, consisting of fibrils of connective tissue 
with the corpuscles, spindle-shaped in section, lying between them. 
Numerous blood-vessel? are present, sending branches into the aforenamed 
totbeculsB. 

I failed to make out the peritoneal coat in the sections examined. 

Passing from the healthy portion, we find a considerable increase in the 
thickness of the capsule, variable in amount, and a decrease in the density 
of its structure, causing it to resemble young connective tissue. 

Fig. 3 is a portion of the capsule (fig. 2, c') magnified 250 diameters, 
showing what is seen in the thickened parts. It consists of fine connec- 
tive tissue fibrils (fig. 3, a a) separated by round cells, as well as some 
ovoid and spindle in shape (fig. 3, 6, c), each containing one rounded or 
ovoid nucleus, and closely resembling the cells in the inflammations of 
serous membranes as seen in the human subject 

Blood-vesseb (fig. 3, (^ (i) are of old formation, while at fig. 3, « is a 
longitudinal section of a newly-formed blood-vessel having a direction at 
right angles to the general surface of the capsule and of its fibres. In a 
perfect section of tUs young blood-vessel it would probably be found to 
form a loop with its convexity outwards, returning again to the deeper 
parts of the capsula The trabeculsB (fig. 3,//) do not seem to partici- 
pate in the above changes ; and, as regards the liver cells (fig. 3, g g\ it 
is impossible to say how far the above-mentioned morbid processes may 
have affected them, owing to want of data as regards tlvBir normal 
histology. 

The above-mentioned sections are of great interest, as they point to the 
very close relation between the changes observed in this case of inflamma- 
tion, set up by the presence of a foreign substance in a fish, and those 
which are observed under similar conditions in the human subject I 
refer to encysted ^parasites, ba Trichina spiralis^ and to foreign inorganic 
material, as rifle-balls, &c 

In arriving at a conclusion as to the manner in which the sand-eel 
reached its present situation, and the morbid process going on around it, 
there are several points worthy of consideration : — 

(1) Sand-eels form an article of food to both cod and haddock. Sixty 
sand-eels have been found in the stomach of a cod dissected by Mr George 
Brook. 

(2) Non-parasitic worms have been found more or less embedded in 
cod and haddock livers, surrounded by changes resembling macroscopically 
the specimen in question. 

(3) In the dissection of a roe haddock lately made by myself, the 
following facts may prove of interest, as throwing some light on the seat 
of the sand-eel, and possibly also on the function of the pyloric cseca in 
the fish :— 

After lajring open the stomach and intestine, a small white filament was 
Ijring at the conunencement of the intestine, and attached at one extremity 
to the intestinal wall By making gentle traction on it with a pair of 
forceps, it became apparent that it was occupying the lumen of one of the 
pyloric cseca, and on continuing to extract the portion thus withdrawn, 
it corresponded to the length of the csecum where it had been, and about 
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equalled the length of that part jost etated to have been lying free in the 
intestine. 

The specimen thos obtained was ^ inch in length, uid its greatest 
diameter ^ inch. Mounted in glycerine and examined microecopically 
under a power of twenty diameters, the appearance presented was that 
seen in fig. i, Notice at fig. 4, a, a constriction separating the two 
nearly equal portions (fig. 4, 6, and c\ which are different in appearance; the 
part (fig. 4, b) was that which had lain free in the intestine, and shows 
the structure of a small worm clearly , the part (fig. 4, c) is very granular, 
but sufficient structure is still visible to identify it as the continuation of 
fig. 4, h\ the intervening constriction corresponds with the intestinal 
opening of the pyloric csdcum, and at fig. 4, e^, is a part more deeply 
shaded, which in the specimen is an extravasation of blood in the sub- 
stance of the worm. 

(4) It is necessary to bear in mind the habits of a sand-eel, it being 
able to pass rapidly from place to place in wet sand, using the finely- 
pointed lower jaw as a sort of wedge or drill. 

From the foregoing it seems probable that the entrance into the abdo- 
minal cavity in the case of the sand-eel was from some portion of the 
alimentary canal, and more especially from the upper part of the tract. 
The strong coats of the stomach would naturally. offer a much greater 
resistance than the more delicate cseca, with their apertures evidently open 
to allow the entrance at least of such a fine point as the lower jaw of a 
sand-eel ; and that, having once forced a passage to the blind extremity 
of such a csdcum, either it should force its way through the end, or that 
the dilated tube should break off at some point, giving to the passenger a 
tight-fitting cuirass, and at the same time setting it free in the abdominal 
cavity, there to die and become encysted, partly by pressure and partly 
by inflammatory adhesion, in some soft organ, such as the liver. 

May not the granular membrane closely investing the sand-eel in the 
present instance (fig. 2, 6, h') be a part of such a torn caecum, which, 
being cut off from its blood-supply, is rapidly degenerating? 

In the examination of the constriction (fig. 4, d) the following explana- 
tion suggests itself, either the openings to the cseca are protected by 
circular contractile fibres, which shall prevent the inroad of too much, or 
that after the caecum was full, the engorgement of the part by blood, 
necessarily the case in the process of digestion, should be most marked 
just at the point where there was the least capability of expansion, and 
hence the constriction in fig. 4. In neither case would it affect the 
entrance of the eel ; for in the first case it is too weak, and in the latter 
it would not have had time to appear before rupture had taken place. 

In estimating the length of time necessary to produce the appearances 
around the sand-eel under discussion, the lack of any information as to 
the rapidity of calcareous degeneration in fish necessitates analogy with 
the change as observed in the human subject, or animals high in the scale 
of life, which can at best be little more than conjecture, and therefore 
tend only to mislead* 
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APPENDIX F.— No. VI. 

I^OTES ON METHODS of EXAMINATION op RIVER WATER 
. FOB MICRO-ORGANISMS. 

The following is a short description of the methods employed in the 
examination for micro-organisms of samples of water,^ken from the Tay 
and Tweed during the months of March and ApriL The investigation has 
been undertaken at the request of the Scientific Investigation Committee 
of the Fishery Board for Scotland. It is not yet completed, owing to the 
difficulty experienced in obtaining samples of water, but will be published 
in full during the course of the year. The work is being carried on in the 
Pathological Laboratory of the University of Edinburgh, by Mr Joseph 
Griffiths, under the superintendence of Professor Greenfield. 

In describing these methods, it will be well, in order to avoid any 
confusion, to follow them under three chief headings, viz.: — 

I. Materials used for cultivation, and their mode of preparation. 

II. The manner of obtaining the water, and the information sought 
regarding it. 

IIL Methods of cultivation, and subsequent examination. 

I. MateriaU ttsedfor Cultivation and their Mode of Preparation, 

Of the fluid and semi-fluid cultivating media which were tried, Koch's 
peptonised beef gelatine was found to be the most successful for the 
initial cultures. This consists of an infusion of beef, to which a certain 
quantity of peptone is added, and enough gelatine to make a firm jelly on 
cooling. It is then carefully neutralised (the exact proportions and 
methods are not given, as they are those commonly in use, and require 
much technical description). This is prepared in large quantities, the 
greatest care being taken to ensure purity. When made it is placed in 
large flasks, each closed by a cotton-wool plug. These flasks are sterilised 
(id., freed from organisms capable of germinating in the jelly) by repeated 
heating in a steam chamber. The material thus prepared can be kept for 
a considerable time, until required for use. Fish and chicken jelly can 
also be used, but have not been found to serve so well for the present 
purpose. 

For immediate use, small quantities are transferred to test tubes, also 
closed by cotton-wool. It may be well to describe briefly the method of 
transferring the gelatine to the test tubes, with a minimum risk of in- 
oculating the gelatine with germs from the surrounding air, which would 
render it unfit for use. 

The test tubes are carefully cleansed with hot water, then allowed to 
dry as far as possible, by inverting them in the upright position, and dry- 
ing the exterior with a cloth ; then each is supplied with a cotton-wool 
plug, and as many as possible are placed in a hot-air chamber, heated to a 
temperature ranging between IfiC-lTO"* C, where they remain one hour, 
after which they are perfectly sterilised. The gelatine, which should, 
after being kept for about a week, remain perfectly pure and free from 
any growths, is liquefied in the steam steriliser. 

By means of a pipette, previously sterilised in the way to be pre- 
sently described, ten cubic centimetres of gelatine are placed, with all the 
necessary precautions, in each test tube. All the tubes are placed con- 
veniently in glass jars, in the upright position, and laid aside until 
occasion arises for their use. It is sdways well to keep the test tubes 
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under observation for some days at leasts in order enanre the perfect 
freedom from organisma. 

Of the more, solid cnlti?ating media employed, that most used has been 
bread paste, which Ib prepared in the following manner : — 

Method for Preparing Sterilised Bread Paste. — ^Take two slices of 
bread (not fresh), rub together in order to obtain* fine bread crombs, 
dry again, crumble, and lay aside until required. A little bread crumb 
is placed in each sterilised flask, until there is a layer at the bottom 
of nearly half an inch thick, the thickness depending on the size of the 
flask used, then add sufficient distilled water to moisten the bread 
crumbs thoroughly. Replace the plug, and subject to the sterilising 
process in the steam steriliser for half an hour the first day, and for 
twenty minutes on the two succeeding days, then lay aside until required. 

IL The Manner of obtaining the Water and the Information 
sought regarding it, 

(a) A hamper is sent out, containing two sterilised bottles, one for 
surface and the other for bottom water. Each bottle is steriliBed in the 
following way : — It is washed with hot water, rinsed with hot distilled 
water, then carefully treated with a half per cent {Vj^ solution of 
corrosive sublimate in distilled water, and again rinsed out with well- 
boiled and still boiling distilled water. The stopper, covered with vaseline 
containing thymol, is placed in the bottle and tied down with string in 
the ordinary way. 

The following printed instructions, showing how to fill the bottles and 
the precautions necessary, are sent with each hamper : — 

* Do not untie the stopper until you are ready to fill the bottle. 

' No. 1. Weigh the bottle, attach a string to the neck, and a second to 
' the stopper, which should be loosened. Allow the bottle to sink to the 
' bottom, draw out the stopper, allow the bottle to fill, and haul up. Put 
' the stopper in and tie down. 

' No. 2. Fill this bottle with water from near the surface, allowing water 
' to run directly into the bottle. Tie down the stopper. 

' Fill in labels on both bottles. Tie down hamper, and send off at 

* once.' 

(6) The labels are printed with the following headings : — ' Date — Name 

* of Stream — Place'where Water taken — Sewage — Pea£ — Chemicals — ^Any 
^ disease (if fish in Stream) — Temperature of Water, and of Air — Mean 
' height of Stream — Height when Water taken — ^What Rainfall in district 
' supplying Stream 1 — VHiat Rainfall recently f ' 

llie reverse side is for remarks that the collector may think necessary 
to make in addition, and for his signature. 

in. Methods of GuUivation and svhsequent Examination, 

When the hamper is returned, gelatine and bread paste are inoculated 
as soon as possible. First a pipette is carefully sterilised by washing 
with distilled water, afterwards with a half per cent solution of corrosive 
sublimate, then with absolute alcohol, and dried in a Bunsen flame. 
WhUe this is being done, test tubes containing the sterilised gelatine, as 
many as required, are placed in luke-warm water until the gelatine is 
liquefied. The stopper of one of the water I>ottles is untied and with- 
drawn; a test tube is taken in the left hand, and the plug withdrawn 
in the usual way; with the sterilised pipette four drops of the water 
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are tranBferred to the liquefied gelatine, and the plug is then rein- 
serted in the test tube. After incxmlationy each test tube is earef ally 
shaken, care being taken not to allow the gelatine to come in contact with 
the cotton-wool plug ; the tube is then lal^Ued and put aside. 

The Geiatine Plate Process, — It is necessary to have a series of bell 
jars of about 11 inches in diameter, and a corresponding number of large 
glass plates on which to rest them. Both the jars and plates are care- 
fully cleansed with hot water, and then with a half per cent, solution of 
corrosive sublimate. A jar is inverted over_ one of the plates thus treated 
and kept perfectly level, the plate being covered with a double layer of 
l>ibulous paper saturated with a solution of corrosive sublimate, which 
should be kept constantly moist. In place of these plates, shallow bell 
jars similarly treated may be used. There are also required numerous 
small glass plates about 3 inches square. These glass plates, which are 
to be placed inside the jars, are similarly first washed with hot water, and 
then with a corrosive sublimate solution. They are afterwards washed in 
distilled water or absolute alcohol, then placed in the steam steriliser for 
one hour; they are allowed to cool a little, are taken out and placed 
under the bell jars, and are now ready for use. 

To get the gelatine well spread on the small plates, a tripod with one 
fixed and two movable legs, whidi can be lengthened or shortened, to 
ensure the plate being level, is used. On the tripod a sterilised glass 
plate is laid, and on it a small glass cover or bell jar. 

Under the cover is placed a small plate previously sterilised, on 
which is poured. the gelatine. The method of inoculation has already 
been described, and here it is sufficient to mention that the inoculated 
gelatine is allowed to cool until it becomes pretty thick, the test tube 
is then taken in the right hand, the plug withdrawn, and the glass jar 
raised to allow the test tube to come fairly under, then pour out the 
gelatine, and if of the right consistency, it has no tendency to run off the 
plate, but remains, and forms a uniform layer of about one sixteenth of an 
inch in thickness. 

This process has many advantages, the chief of which is the easy and 
safe way of obtaining pure secondfuy cultivations, whereas this is rather a 
difficulty in the test tube method. There is also a disadvantage which may 
prove serious, if ample time and attention cannot be paid to the process ; 
it is the tendency of the gelatine to dry, when it becomes a brownish hard 
scale or crust To avoid this, it is not only necessary that the whole 
should be kept in a moderately cool room, but the air in the bell jar should 
be kept continually saturated with moisture. 

The same number of drops of water are added to each bread paste flask. 
These should also be laid aside for observation. After sufficient water has 
been taken for cultivation purposes, the reaction and specific gravity are 
ascertained. All particulars are entered in a ledger on the day of 
examination. 

The tost tubes, plates, and flasks are examined daily, and notes taken of 
any appearances of growth, or changes that existing growths may undergo 
^m day to day. Secondary cultivations are taken from gelatine to br^ 
paste, or vice versa^ as it may seem necessary to get pure and separate 
cultivations, aiming at exact and accurate results ; for example, if a fungus 
grows in the gelatine, it is of great advantage to inoculate it on to the 
bread paste, where it has a good nidus for its development, and sufficient 
room to extend and flourish; again, bacterial growths on bread paste are 
transferred to gelatine, to see their mode of growth in, and effect on that 
medium. 

Microscopic examinations, notes, and sketches are made of all the 
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growths. It is anticipated that, by these means, oombined with Dr Angos 
mith'Q hydrogen evolution method and careful microscopic examinations, 
fairly accurate results may be obtained. So far as the examinations have 
been carried on, the results have been most satisfactory, the number and 
varieties of the microorganisms being determined with ease and apparent 
exactitude. 



APPENDIX R— No. VII. 

NOTE ON CASEOUS TUMOURS pound in the MUSCLES of the 
HAKE. By G. Sims Woodhead, M.D., Univebsity op Edinburgh. 

In March last Dr Bamsay Traquair placed in my hands portions of 
the muscle of a large hake, which had been forwarded to him by one of 
the Fishery Board officers in the North of Scotland. The following Note 
on the ^pearancee presented on naked eye and microscopic examination 
was made at the time. I have since confirmed by re-examination most 
of the observations then made, and have also noted one or two additional 
facts. 

The specimens sent by Dr Traquair consist of small masses of the 
dorsal and lateral muscles of a large hake. They are preserved in 
methyhited spirit, and for the most part are perfectly bleached. On 
examining more carefully, it is found that in the centre of the largest 
piece of muscle there is a dark mass, which, shining through the pale 
muscle, renders one point considerably darker than the surrounding tissue. 
On section through the middle of this dark point a cavity half an inch in 
diameter is found. This is bounded by a narrow zone of fibrous-looking 
tissue which forms the wall of the cavity and intervenes between it and 
the surrounding muscular tissue. This zone is translucent and grey without 
a tinge of the yellow observed in the muscles. Within the cavity and 
attached apparently only at a single point, is a firm nodular mass of about 
the consistency of brittle bees' wax. It is much browner than the 
surrounding tissues, and running through it are deep brown streaks almost 
like old blood pigment stains. There is no fibrillation of the mass, which 
breaks down irregularly and has no definite line of fracture. 

In some of the smaller pieces of muscle, similar cavities and nodules 
are seen ; they are much smaller ; the nodules are not so deeply stained, are 
attached almost continuously to the walls of the cavity, and are not quite 
so brittle. 

Microscopic Examination, 

In the immediate neighbourhood of the wall proper of the cavity, ie,, in 
the muscle outside the fibrous-looking lining, there are most marked morbid 
appearances. In place of the normal striated muscle, the fibres appear to 
have undergone a peculiar vitreous degeneration. In some of these a 
vitreous -material appears at regular intervals along their course, whilst 
others have become completely transformed into this peculiar material. 
Wherever this change has occurred the fibres are fractured irregularly, 
usually at right angles to the longitudinal axis of the muscle< Nearer 
ihe cavity still, the muscle fibres are also markedly atrophied ; thev do not 
measure more than one-fourth of the diameter of the normal fibres. 
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Between the atrophied and degenerated fibres in this position there is an 
increase in the quantity of connective tissue, which is made up of small 
round or slightly elongated cells, with a few fibrils and older connective 
tissue corpuscles at intervals. This mixture of atrophied muscles and 
young connective tissue is gradually lost in what was described under the 
naked eye as the " zone of fibrous-looking tissue." This zone consists 
of ''granulation tissue/' which is composed of young connective tissue, 
through which are ramifying numerous embryonic blood vessels. A 
considerable number of these are in the form of loops, the convexity of 
each loop being turned towards the cavity ; others, run irregularly and 
in various directions, and all are distended with blood corpuscles. 
Although the vessels are relatively less numerous as the cavity is neared, 
numerous blood corpuscles are found in the cavity; in some instances 
they form a kind of lining. The large central mass already mentioned is 
surrounded by a thin zone of young connective tissue cells, with here and 
there a few blood corpuscles, but no blood vessels can be made out 
Within this outer layer is a vitreous-looking mass in which can be seen the 
remains of fibres of muscular tissue in an advanced stage of degeneration. 
The individual fibres are enormously swollen ; they have lost all trace of 
striation, but irregular fracture has taken place and fissures are seen 
running in all directions. On staining with osmic acid a few fat globules 
are brought into prominence, but these occupy only the spaces at 
the margins of the fibres, and in some cases the larger fissures. The 
greater part gives do fatty reaction. With methyl violet there is no 
waxy or lardaceous reaction, whilst with picro-carmine there is a bright 
translucent yellow reaction, similar to that given with the homy layer of 
the skin, but with a slight rosy tinge. Between the swollen^ fractured, and 
degenerated fibres there is an evident increase in the number of connective 
tissue cella At no point have I as yet been able to find any parasite, though 
from the large amount of granulation tissue present at one or two points, 
I was led to search very carefully for some form of parasitic organism, 
especially as numerous parasites were found in other positions, as in the 
submucous tissue of the stomach, the gills, &c 

In the smaller masses above described, the microscopic appearances 
were very similar to those met with in the larger mass, but here the 
continuity between the two zones of granulation tissue {i.e. that lining the 
cavity and that surrounding the degenerated muscle mass) is unbroken. 

Whatever may be the cause of this peculiar caseation, then, the course 
of events seems to be as follows. 

There is first a degeneration of the muscle fibres, by virtue of which 
they are entirely deprived of contractile power and elasticity. The 
muscles surrounding them, still retaining their contractility, draw upon 
the inelastic mass, and fracture takes place in various directions ; eventually 
the comparatively healthy muscles are divided from the vitreous portions, 
and a space is left which is gradually filled up by granulation tissue as in 
a healing wound. This increases in quantity, and at the same time that 
the muscles near the cavity atrophy fills in the spaces between them. It 
may be, however, that it is the actual exciting cause of the atrophy. The 
presence of the dead mass of muscle undoubtedly acts as an irritant, and so 
brings about the formation of the extremely vascular granulation tissue. 

Although I have described the tumours as caseous, it appears that this 
degeneration of the muscle is rather of the form described by Zenker as 
the waxy or vitreous degeneration of musde, one of the forms of coagula- 
tive necrosis. According to Zeigler,^ there is a great tendency to the loss 

^ Text Booh of Pathological Anatomy, Ziegler. Translated by D. MacAKster. 
Macmillan & Co., London, 188S. 
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of etriatioii of the coagulated muscle elements under certain conditions in 
the human muscle. 

He says ''under various influences," .... ''as after bruising, forcible 
extension, raising of the temperature, or febrile disease, the muscle sub- 
stance is here and there disintegrated, and the contractile myosin coagu- 
lates into a lustrous homogeneous mass. This mass breaks up into 
sliining flaky lumps." He further says, "that it is hardly ever quite 
absent where there has been copious exudation." Such exudation would 
perhaps account for the vitreous change which is so evidently taking place 
outside the cavity where the granulation tissue is found between the 
muscle fibres. 

If the mass is of parasitic origin, the irritation and consequent exuda- 
tion around the parasite would be quite sufficient to account for the 
whole process. 

Another possible explanation is that the coagulative necrosis has been 
set in during life, after some violent muscular exertion, as most of the 
masses were found in the muscles which are most frequently and most 
violently exerted. Here also the subsequent changes would be explicabla 

I publish the above Note «mply to draw attention to this condition, 
and in order that I may ask that diould similar cases be met with, I may 
be supplied with some of the material, with which to compare what I have 
already received. The subject seems well worthy of careful investigation, 
especially if the disease is of parasitic origin. 



"APPENDIX F.— No. VHI. 

REPORT on the PROGRESS oh FISH CULTURE in AMERICA. 
By J. CoesAR Ewabt, M.D., Regius Professor of Natural History in 
the University of Edinbur|^ 

Having been instructed by the Board to report as to the methods 
adopted in America for increasing the fish supply by artificial means, and 
for gaining a better knowledge of the habits and time of spawning, <fec., (A 
food fishes, I sailed for New Yoric on the 3rd of October last, and on 
arriving (having failed to meet Sheriff Guthrie Smith, who was expected 
to assist in the inquiry) I proceeded at once to Canada, and reported 
myself to the Minister of Marine and Fisheries, who was good enough to 
assist me in every way tiirdugh his Deputy, Major ^ton, and the 
Superintendent of Fisheries, Mr Wilmot. After ATmnining the collection 
of Canadian fish, fishing implements, hatching apparatus, &o. on exhibi- 
tion in Ottawa, and visiting the Newcastle hatching station, and learning 
as much as possible of the work done in the various parts of the Dominion, 
I returned to the United States. On reaching Washington, the British 
Minister, the Hon. Sackville West, put me in communication with the 
United States Fish'Oommissioner, Professor Spencer F. Baird. Through 
the great courtesy of Professor Spencer Baird, I was able in the comparar 
tively short time at my disposd to study the various methods adopted for 
carrying on the Fork of the Fish Commission, and to visit the principal 
hatching stations (with the exception of the one on the M'Cloud River in 
California), and also the great fishing centres and the various establish- 
ments for receiving and preserving fii^ and for utilising the bye-products 
of the fisheries. 
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Iq Canada I was especially interested in the collection of food fishes and 
of fishing appliances which were being exhibited in Ottawa, and with the 
simple arrangements adopted at the Newcastle and other hatching stations 
for the artificial cultivation of salmon and white fish. When examining 
the valoable collection of fish, <&c, it occurred to me that we ought to 
follow the example of Canada, and form a collection of our food fishes, 
fishing appliances, and fish-hatching apparatus, to which might be added, 
as opportunity offered, speciuiens illustrating the food and enemies of 
the useful fishes, and also specimens of eggs and of young fish at 
various stages of growth. On the other hand, it occurred to me when 
considering the arrangements in Canada for superintending and develop- 
ing the Fisheries, that the Dominion Government might with great 
advantage institute an independent Fishery Board similar to our own, 
which would be responsible to Parliament for all matters connected with 
the fishery industry. 

At present the Canadian fisheries are worth about 3^ million pounds 
sterling annually, a little more than the value of the Scottish fisheries, but 
without much difficulty this amount might be greatly increased. It is to 
the credit of the Canadian Qoverment that a sum of about £40,000 b voted 
for the better development of the fisheries. Part of this sum is devoted 
to supporting eleven stations for the hatching of salmon and other fresh- 
water fish, while the remainder is given away as bounties. 

Qreat benefits might accrue if part of the £40,000 were devoted, under 
a proper authority, to gaining some information as to the nature of the 
principal fishing banks along the coast, and of the habits, food, &c., of the 
useful fishes which frequent them. 

On reaching Washington I was much impressed with the great 
development which the Fiah Commission had already reached. I found 
in addition to the office of the Commission, in which a large staff is con* 
stantly engaged, that there was in Washington (1) a large central station, 
where hatching operations were carried on on a large scale, and through 
which many millions of fish pass annually on their way to the various 
states; (2) extensive ponds devoted to carp culture; (3) an excellent 
collection, in the National Museum, of food fishes, fishing implements, 
and of the apparatus used for dredging, sounding, and other operations ; 
(4) several rooms in the Smithsonian Institution, in which the ^entific 
staff of the Commission was engaged in studying the structure and 
development of fish and other forms, and preparing careful drawings and 
preparations of all the more important fish found in the American 
waters. Further, at the Navy Yard in the vicinity of Washington, I had 
the opportunity of seeing the * Fish Hawk,' which has been of great use 
for dredging and other work, and on which numerous hatching experi- 
ments have been made with the eggs of the shad and other fish, and what 
was even more instructive, of examining the 'Albatross,' a twin-screw 
steamer of a thousand tons, recently constructed for the work of the 
Commission, and manned with officers of the United States' navy, 
specially trained for carrying on the dredging, sounding, and other opera- 
tions of a like nature, considered requisite by the Commissioner of Fisheries. 
At Wood's HoU I had an opportunity of seeing the large building recently 
constructed to serve as the centre of the Commission during the summer 
and autumn, and the adjoining sea ponds, and the marine laboratory 
which, when completed, will afford better facilities for studying the life 
history, development, &a, of fish and other marine forms than anywhere 
else exist 

At Newhaven Professor Vernll showed me some of the numerous 
specimens collected by the 'Fish Hawk' and 'Albatross,' and explained 
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aU the arrangementB that had been adopted for their examination and 
distribution. 

The methods adopted for the hatching of salmon and trout, I had an 
opportunity of studying at Bucksport and Cold Spring, while the 
appliances used for shad and fresh-water herring were available for 
examination in the Central Station, Washington, as were also the cars, by 
means of which carp, young shad, &c., are carried all over the States. 
When at Boston I had the opportunity of seeing the various boats and 
nets and other gear in use amongst the United States fishermen, and of 
examining amongst other things the packing houses from which Uie freeh 
fish are despatched (carefully packed in ice) to the adjacent towns, and 
also a large ice-house where fresh fish are kept in a frozen state for months 
at a time. 

While at Gloucester the various methods of preserving cod and other 
fish were explained to me, and I had an opportunity of observing how 
carefully the refuse is utilised for the preparation of oils, glues, fertilizing 
agents, <fec., and learned that it realised about 14 per cent, of the total 
value of the United States Fisheriea I need only mention further that, 
through the kindness of Mr Blackford, I was initiated into the mysteries 
of the New York Fish Market, that I saw the floating cars in which cod 
and other fish are kept alive, and the ice stores in which fresh salmon, 
mackerel, &c. are preserved until wanted. 

On inquiring as to the origin of the United States Fish Commission I 
learned that those interested in the American fisheries, believing that the food 
fishes on the eastern coast of the United States were diminishing in 
number, appealed some years ago to the Central Grovemment to. institute 
an inquiry with a view to ascertaining, if possible, the causes of the alleged 
decrease, and suggesting a ppacticfd remedy. As a result of numerous 
appeals, the President was directed by Congress in 1871 to appoint a 
Commission of Fish and Fisheries, and the heada of the Executive 
Department of the Qovemment were instructed at the same time to 
render such assistance in carrying out the inquiry as lay in their power. 
Professor Spencer Baird was appointed Commissioner, and was instructed 
' to prosecute investigations on the subject (of the diminution of the valuable 

* fishes), with the view of ascertaining whether any and what dinunution 
' in the number of food fishes of the coasts and the lakes of the United 

* States was taking place, and if so, to what causes the same is due ] and 
< also whether any and what protection, prohibitory or precautionary 
*' measures, should be adopted in the premises, and to report upon the 
' same to Congress.' 

The work undertaken by the Commission since its institution might be 
arranged under three separate headings — 

(1) The systematic investigation of the waters of the United States, 
and the biological and phjrsical problems which they present 

(2) The investigation of the methods of fisheries past and present, and 
the statistics of production and commerce of fishery products. 

(3) The introduction and multiplication of usef id food fishes throughout 
the country. 

It seems that in comparatively recent times the waters off the coast of 
New England abounded with cod and other fish to such an extent that a 
large supply could be taken throughout almost the entire year along the 
banks, especially in the vicinity of the mouths of large rivers. At the 
same time it is alleged that the tidal streams were almost choked up with 
the alewives, shad, and salmon that were struggling for entrance in the 
spring, and which filled the adjacent waters throughout a great part of the 
year. ^ erecting impassable dams across the streams, the salmon, shad. 
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and fresh-water herring were prevented reaching their natural spawning 
grounds, and the result was that these anadromous fish rapidly began to 
diminish in numbers, and in some localities to disappear altogether ; and 
with their disappearance the value of the fresh-water fisheries so greatly 
diminished in value that they no longer paid the working expenses. Not 
only were the salmon, shad, and fresh water herring fisheries all but 
completely sacrificed to the great lumbering and manufacturing interests, 
but, as the runs of young salmon and the myriads of shad and fresh-water 
herring disappeared from the in-sliore waters, the cod, pollack, haddock, 
mackerel, and other sea fish, that annually approached the coast, also 
became more and more scarce. 

Of the relationship between the presence of fish such as shad and fresh- 
water herring in the bays and estuaries, and the abundance of cod, 
haddock, and other sea fish in the in-shore ground, there seems no doubt 
whatever. The United States Commissioner of Fisheries reported some 
years ago that ' as the river fisheries have been depreciated or destroyed 

* by means of dams or by exhaustive fishing, the cod-fish have disappeared 
' in equal ratio ; ' that the cod and other io-shore fisheries having become 
practically a failure was due to the disappearance primarily of the fresh- 
water herring, and, secondarily, of shad and salmon, more than to any 
other cause. The old fishermen of Eastport, in Maine, remember when 
cod were taken in abundance off their shores, while now only stragglers 
are caught, and this holds good for nearly all other parts of the New 
England coast north of Cape Cod. 

Some forty years ago, in Seal Cove Creek, which discharges to the east 
of the southern extremity of Grand Manau, cod, haddock, and pollack, 
and even halibut were taken in great abundance while feeding on their 
favourite and easily captured fresli-water herring. In course of time a 
dam was built across the river in which the fresh- water herring were wont • 
to spawn ; and not only did the fresh-water herring disappear, but the cod 
and haddock and other sea fish so greatly diminished in numbers, that the 
fishermen found it necessary to search for new fishing grounds elsewhere. 

In the case of America, we have abundant evidence of the existence of 
an immense number of salmon and trout in the rivers and lakes. Dr 
Hamlin, writing in 1869, says — * A century ago the rivers and lakes of 

* Maine teemed with the salmon and the trout. Not only were the great 

* rivers and expanded lakes frequented by these valuable fish, but even 

* the lesser streams that emptied directly into the sea or its fiords, and the 
' most distant tributaries that drained the wide forests and mountain 
' ranges of the interior, were stocked with incredible numbers of the Sal- 

* monidse. Since this time a great change has taken place, and while 

* casting our fly to-day in our exhausted streams, we can hardly believe 
' the stories of our octogenarian fishermen relative to the vast shoals of fish 
' they encountered when boys, or the still earlier accounts of the Jesuit 

* fathers when they visited our primitive forests and attempted to found 

* " la Nouvelle France." ' He adds — * This almost complete extinction of 

* tiie noblest fishes in the State is not the result of the workings of natural 

* law, but due entirely to causes within the power of man.* 

In former times there were twenty-eight rivers flowing through the 
United States towards the Atlantic in which salmon were abundant ; but 
at the present time there are only eight in which salmon are now regularly 
found. The disappearance of salmon from the American rivers has 
resulted partly from the building of dams and partly from excessive 
fishing — ^the dams held the fish in check while the fishermen caught them 
— the extermination being often effected in a remarkably short period. 
Even in the great lakes the white fish {Coregonus albun) and the trout 

L 
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{Salmo sdlvelinm) hive been decreasing rapidly daring recent years ; in 
some districts only half as many are taken now as were captured tett 
years ago. Apparently this may be accounted for in some cases by 
the use of small-meshe 1 nets ; while in others it seems to have resulted 
from the dirainutiou of the streams running into the lakes, owing to the 
cutting down of the forests by the lumbermen. 

On inquiring as to the attempts made to increase the fish supply by 
artificial means I learned that soon after the Fish Commission was insti- 
tuted experiments were made in hatching shad (Alosa sapidissima). The 
shad is one of the most important of the American food fishes. It is a 
member of the herring family, but differs from our herring in being con- 
siderably larger, and in spending a part of each year in fresh water, 
where, like the salmon, it deposits its spawn. 

There are two species of shad in our own waters, the allis-shad {Cluped 
alosa) and the twait-shad {Clupea finta). The allis-shad is more abun- 
dant on the English than along the Scottish coast, but occasionally 
specimens are taken by our fishermen, which are usually looked upon as 
large herring. 

The American shad ascend the rivers during the winter to spawn, and 
they return again to the sea in spring. Like the salmon, they seek their 
birthplace ; but their movements are greatly influenced by the temperature 
of the water, — 60"* Fahr. being the temperature they apparently prefer. 

Sometimes when, on entering their ancestral stream, they find the water 
too warm, they return again to the sea and steer northwards until suitable 
water is reached. They are found from the St Johns, in Florida, as far 
north as the St Lawrence. They begin to ascend the St Johns about the 
end of November and return about the end of April, the young following 
them early in May, when they are often nearly three inches in length. 

In early times all the rivers between the St Lawrence and the St Johns 
were invaded annually by immense shoals of shad. The early settlers 
used to capture them by dip-nets, sometimes by gill-nets. Long before 
roads were made, the farmers used to make a yearly pilgrimage to the 
St Johns and other rivers to secure a supply of shad. Having captured 
an(i preserved as many fish as they required for the year, they swung the 
well-filled sacks over their pack horses, and found their way back again 
through the forests to settle down to their usual farm work. But in 
course of time tlie lumber-men appeared on the scene, and began an 
unequal battle with the shad. They built impassable dams, and polluted 
the rivers with sawdust and other refuse, and othervrise, unconsciously 
no doubt, but usually with striking success, did their best to exter- 
minate the shad. The result was that, along the Atlantic doast, the 
rivers which once teemed with shad and other fish were so completely 
exhausted that, when artificial culture was begun in 1867, it was some^ 
times impossible to obtain enough fish to carry on the work ; this was 
especially the case with the Savannah and the rivers north of the Potomac. 
The history of all the rivers is practically the saiiie. The Potomac, for 
example, used to be almost choked with shad once a year ascending to the 
upper waters to spawn, but, partly owing to the construction of dams and 
partly owing to over-fishing, nearly all the shad were destroyed. So few 
were left that the numbers taken no longer paid the working expenses of 
the fishermen. During the four years of the war a remarkable increase 
took place, and large takes were obtained for some years after peace was 
declared ; but again a steady decline set in, and would have continued 
until the river was exhausted, had not fish-culture come to assist Nature in 
her unequal struggle with the destructive engines of the nineteenth century. 
By introducing from one to ten million fry annually since 1873, the catch 
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in tlie Potomac has not only been maintained but considerably increased, 
there being a rise of nearly 1,000,000 lbs. since 1877. It is admitted 
that, notwithstanding the constant fishing, shad are more abundant now 
along the Atlantic coast than they were some years ago, and that, had it 
not been for the 200,000,000 shad which the Com tu lesion had hatched 
since it was instituted, many of the rivers would ere this have been 
quite exhausted. The shad are now hatched at fonr different centres. 
Large numbers are hatched at th« Navy Yard, and at the Central Hatching 
Station, Washington, while others are hutched at Avoca and Havre de 
Grace. At all these stations the work of hatching is now carried on in 
prictically tlie same way. The Central Station is the most complete and 
extensive. There 20,000,000 shad can be hatched at one time, and as 
many as 900,000,000 might be turned out in aaiugle season. The Bhad 
eggs are small and semi-buoyant, and as many as 250,000 may be obtained 
from a single £sh. Arrangements have been made with tlie shad fisher- 
men in the creeks and bays along the Potomac and other rivers by which 
the majority of the ripe eggs are taken from the fisli caught in their seines 
and forwarded to the hatching stations. The fertilised eggs are arranged 
in trays, which are piled and then strapped together between two framei 
to form a jiort of crate. On arriving at the station they are at once intro- 
duced into glass hatching jars, which are about 20 inches in height an. I 

9 inches in diameter. Each jar can accommodate from 15,000 to 18,000 
«gg8. When charged, the jars are placed on tables and connected with 
the water supply. When this has been done, further attention is seldom 
required, for the j^rs have been designed so that the dead eggs escaj)i3 
with the out-flowing current — each jar being, as it were, a self-picker. 

In four or five days the development is all but complete, and then, by 
way of prepuriBg for the young brood, the jars are arranged in groups 
around a large glass basin which serves as a receptacle for the fry. 

From the»e receptacles the fry, which are a}>out three-eighths of an inch 
in length, are introduced into large tin cans, each capable of holding about 

10 gallons of water, and of carrying from 10,000 to 40,000 young fish — 
the number varying with the tin>e required for their transit. The 
fry have been found to survive best when introduced into the 
river some 200 miles above tke point where the fresh and salt water meet. 
lliey remain all summer in the river, but when the temperature falls to 
about 60"^ in tke autumn lliey find tbeir way down to the estuaries, and 
then they venture into the sea, but they never seem to proceed far from 
the shore. At tke end of the third year they ascend the river to spawn, 
always apparently selecting the river from which they first reached the 
«ea, and only turning away from it when the temperature is unsuitable. 

The distribution of the shad is now effected by means of specially* 
constructed cars, which at first sight look somewhat like sleeping-cars. 
The car labelled ^* Baltimore and Ohio" is nearly 60 feet in length. It 
has a width of 10 feet and a height of 14 feet, and it cost about £1600^ 
This car has two refrigerator-chambers, each 34 feet in length and 34 
inches wide, and 26 iaches high^ so as to accommodate easily the tin 
cans containing the fish. In connection with these chambers there are 
four large ice-boxes which serve to maintain an equable temperature (about 
50** FaL), and there are arrangements for a continuous circulation of 
aerated water passing in and out of the fish cans. In addition, there ai0 
all the appliances required for the attendants, who are often living constantly 
^*on board*' for montlis at a time. 

By means of tiiese cars, slnid, carp, and other fish are carried all over 
the American continent. In 1883 one of the cars, in distributing shad, 
carp, and salmon, travelled over 30,000 milea 
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One of the most interesting experiments ever made with fish was the 
transporting of shad right across the American continent to introduce 
them into the Pacific. This was successfully done by Mr Liyingstone 
Stone, who introduced some 35,000 young shad into the Sacramento River 
on the 2nd of July 1873. From this small beginning mighty results have 
followed, for at the present day not only are shad found in the Sacramento, 
but they have already extended their range some two thousand miles along 
the Pacific coast — so thoroughly have they made themselves at home in the 
Pacific Ocean and the rivers which enter it from the American continent. 
Not only are stragglers found in the various rivers, but they are already 
so abundant that they now take no mean place amongst the food fishes in 
the Californian and other markets. The prices paid for shad are now 
quoted in the western papers as if they had existed on the Pacific coast 
since the beginning of time. 

Another fish of considerable importance to which the United States Fish 
Commission has recently devoted its attention is the alewife or fresh-water 
herring (Clupea vemalis). The alewife, like the shad, frequents for one 
part of the year the estuaries and the in-shore ground along the coast from 
the Southern States to the St Lawrence (where it is known as the gas- 
pereau), while it spends the other part of the year in the rivers or lakes in 
which it deposits its spawn. Those who have been in the vicinity of the 
Potomac know how excellent a food-fish the alewife is, surpassing in some 
respects our delicious North Sea herring, and being generally considerably 
larger. In early times the alewife used to ascend the rivers on the 
Atlantic coast in immense shoals, but now they ai*e comparatively rare. 
The catch in the Potomac in 1833 has been estimated at 750,000,000 
fish, while at the present time it does not exceed 5,000,000. Not only is 
the alewife valuable as an article of food for man, but it is also extremely 
valuable as food for salmon and trout, both in ponds, lakes, aud rivers, 
and it is even more valuable still as food for cod, haddock, mackerel, and 
other deep sea fish. In several instances full-grown alewives have been 
introduced into new waters, and a sufficient number of experiments have 
been made in hatching the eggs to show that the alewife can be manipu- 
lated as easily as the shad. The eggs are smaller than those of the shad, 
and they hatch more rapidly. Unlike the sea herring, the eggs are non- 
adhesive, and being slightly buoyant, they can be readily hatched in the 
same apparatus as those of the shad. Recently 2,000,000 were hatched 
at the Navy Yard, Washington, and distributed through the Central 
Station. In a short time the hatching of alewives may become as im- 
portant a branch of the Fish Commission work as the hatching of shad is 
now. 

But not only has the United States Fish Commission directed its atten- 
tion to increasing the shad and fresh-water herring, it has attempted to 
naturalise the cod to the in-shore waters, by artificial means. 

The cod has long been and still is the most important of American food 
fishes. It is said that the emigrants who formed the first American colony at 
Jamestown were enabled to survive and consolidate themselves into a per- 
manent community by devoting themselves in great part to the capture of cod 
off the New Elogland shores. At that time the waters abounded in cod and 
other fish to such an extent that I^rge supplies could be obtamed through- 
out almost the whole year. The fishing about Cape Cod at the beginning 
of the seventeenth century was said to be better than at the great New- 
foundland banks. Captain Smith, the pioneer of the American fishermen, 
recognised that in the New England waters he had reached the Eldorado 
of fishermen ; and, being a practical man, in referring to his success 
wrote — * Aud is it not pretty sport to haul up two-pence, six-pence, and 
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* twelve-pence as fast as you can hale and veare a line ? He is a very bad 
' fisher that cannot kill in one day one, two, or three hundred cods.' In 
1614, Captain Smith's vessel captured 47,000 fish off the coast of Maine. 
Accounts of the success of Captain Smith and others, having reached 
Europe, the pilgrim fathers were all the more readily induced to turn their 
eyes westwards, and to appeal to King James that they might be allowed 
to settle in America. When asked what profit would arise, they answered, 

* Fishing.' To which His Majesty replied, * So God have my soulj 

* 'tis an honest trade ; 'twas the apostles' own calling.' 

So successful were these early settlers, that in 1624 they sent home to 
old England a ship load of fish cured with salt of their own making, and 
before the end of the century they were annually exporting dried cod-fish 
to the south of Europe to the value of 400,000 dollars. 

The old fishermen at Eastport and other fishing centres remember well 
when cod were abundant along their shores, when they even entered the 
estuaries and bays, when, in fact, fishing was a comparatively easy occu- 
pation. At the present time only stragglers are met with in-shore, and 
the fishermen have to brave the dangers of the Atlantic in search of the 
cod shoals. 

The first experiment in hatching cod was made in 1878. Some millions 
of cod were hatched and turned into Gloucester harbour. In the following 
year numerous young of the deep-sea ' silver grey cod ' were found in the 
vicinity of the harbour. In the following winters they were fairly abun- 
dant, and in 1882 some taken by boys fishing from the wharves were 
14 inches in length. In 1883 sometimes a hundred young deep-sea cod 
(the largest weighing about five lbs.) were captured by the fishermen 
when in search of bait, and there were still a few remaining last winter. 
The Gloucester fishermen say they never saw a shoal of deep-sea cod in 
the harbour before, and they all believe that those recently taken during 
several consecutive winters had developed from the fry introduced by the 
Fish Commission. 

The apparatus for hatching cod on a large scale at a small cost has 
not yet been perfected. When this has been done it will then be possible 
to ascertain whether local colonies of cod can be established around our 
coast 

I have already indicated that in early times the rivers and streams on 
the Atlantic side of the American continent teemed with salmon. Eecent 
inquiries have proved, however, that in the greater number of these rivers 
the salmon have been all but exterminated, while in the others their 
numbers have been greatly diminished. The result is that at the present 
day the Eastern Salmon Fishery is only worth about £5000, a small sum 
compared with the Pacific Salmon Fishery, which yields over £600,000, 
or with our Scotch rivers, which yielded in 1883 £350,000, while 
the Canadian rivers yield about £300,000. The work of re-stocking 
the salmon rivers on the Atlantic coast was initiated in 1864. Until 
1871 eggs were chiefly purchased from Canada; but in that year a 
hatching station was established on the Penobscot, the only river in the 
United States that had succeeded in retaining any number of the Atlantic 
salmon. During 1871 over 70,000 eggs were collected, and in due time 
distributed, chiefly to the rivers of Maine, Massachusetts, and Connecticut. 
Since 1871 the work of hatching has been greatly extended. With the 
aid of a subsidy from the Fish Commission, between two and three 
millions of eggs are now manipulated every year, and distributed to the 
rivers of the various Eastern States. 

The salmon fisheries of Canada are far more valuable than those of the 
Eastern States of the Union, being, as already mentioned, worth ab;mt 
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£300,000 aunnally. By way of maintaining and^ if possible, inereoaiiig 
their commercial value, large sums are spent on artiticial propagation. 
In the spring of 1883 over five aud a half milUous of young salmon were 
distributed to the various rivers, and in the autumn of the same year 
over eight and a half million eggs were laid down in the eleven Dominion 
hatcheries under the care of the Superintendent of Fisheries. Both at 
the United States and the Canadian hatcherias the apparatus in use is 
extremely simple. The eggs, when fertilised, are deposited on wire trays, 
which, when necessary, can be arranged in tiers one above the other. In 
this way there is great economy of space, and large results are obtained at 
a minimum expenditure. This method is said to be quite satisfactory ; 
but it seemfl that enough time has not yet elapsed to admit of an accurate 
estimate being made as to the results of the hatcliing operations that have 
been carried on either in Canada or the United States with the AUantic 
salmon. 

If, however, we turn from the operations on the Atlantic coast to those 
carried on by Mr Livingstone Stone on the M*Cloud river in Calif oriiia, 
we find very definite results indeed. 

The Pacific salmon differs somewhat from our own ; but it reaches a 
large size, and is said to be quite as delicious when it appears on the 
table. It difi'ers chiefly from our salmon in being able to survive in 
comf)aratively bigh temperatures. While the Atlantic salmon can only 
survive in a temperature of about 60", the Pacific salmon is quite vigorous 
^ when the thermometer stands at 1 00^ and it has been known to spawn 
in water with a temperature of 75**. This being the case, attempts are 
being made to introduce the Californiau salmon into the rivers of the 
Southern States. Another important point of difference is that tlie 
development is more rapid, and the fry on hatchiug are more hardy than 
those of the Atlantic salmon. From the information a?ailable, it seems 
that the yield of the M^Cl'>ud river for some years previous to 1875 was 
about 5,000,000 lbs. By introducing 500,000 fry in 1873 and 1874, the 
tike was increased to nearly 6,500,000 lbs. in 1877 and 1878. In 1875 
nearly a million fry were introduced ; in 1876 1^ million fry were intro- 
duced; and in 1877 and each of the following years up to 1881 over 
2 million fry on an average were introduced ; and, as a result of this, 
(he take in 1880 reached the enormous maximum of 10,837^000 lbs., 
liiore than double that of 1875, while the average since has been o?er 
9^ million lbs. . 

The M 'Cloud river is u^^ually given as an example of what can be done 
under favourable circumstances by artificial means. The river had never 
been exhausted, and the obstructions and pollutions found in most of the 
rivers of the eastern shore did not exist The M'Cloud river is also 
quoted as illustrating the commercial importance of fish culture. The cost 
of hatcliing and planting 2^ million fry is estimated at X750. The value 
of the increase in the take say for 1881 was nearly £65,000, leaving a 
net increase of j£64,250. 

From what has been said when referring to the eastern rivers, it will be 
evident that an important step in restoring them to their pristine condition 
will bo in removing the dams, or, doing the next best thing, constructing 
fish- way 3 that will enable salmon as well as shad and ale wives to reach 
their origind spawning grounds. The necessity for fish-ways has long 
been recognised, but appai-ently it has beeii left to Cohmel M'Donald of the 
United States Fish Commission to devise a good fiiiih-way. The M'Doi^ald 
lish-way is peculiar in having a fairly strong upward current which assists 
tlLe fish to ascend. In a large working model in the Central Station, 
Wadhiu^tou, the upward current is well illustrated, for when a small boat 
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is placed at the bottom of the ladder, it slowly ascends nntil it at last 
reaches and remains at the summit. This M 'Donald ladder muy have a 
great influence on the future of the salmon fisheries; 

A considerable amount of work has been done in hatching and rearing 
trout, and in transporting them from one part of the continent to another ; 
bat although excellent results have been obtained, especially with the 
California trout (Salmo iridetui), trout culture can scarcely be looked upon 
as of national importance. 

Just as the rivers became exhausted as the white mam extended 
his sway, so have the lakes suffered. There is no lack of evidence of the 
existence of immense numbers of salmon, trout, and whitefishin the inland 
waters fur years after America was colonised by Europeans. 

The Atlantic salmon used to be plentiful in Lake Ontario and Lake 
Champlain, but now they are only found on the Canadian side of Lake 
Ontario, and there probably because of the fry introduced from the 
Dominion hatchery at Newcastle. In addition to the Atlantic salmon 
there is another known as the land-locked salmon, which seems to be a 
variety of Salmo salar, only differing from it in that it never or seldom finds 
its way to the sea, — its never reaching the sea, where there is abundance of 
food, may account for its weight only averaging 5 or 6 lbs. Many millions 
of the land-locked salmon have been hatched and introduced into the groat 
lakes. Another familiar denizen of the lakes is the whitefish {Coregonws 
alhus), which is also a member of the salmon family. It is an excellent food- 
fish, which is easily captured throughout the whole year, and, having a large 
number of eggs, it can be readily multiplied artificially. A 2 lb. fish has 
as many as 20,000 eggs, while a 7 lb. fish has as many as 66,000. The 
fry, when hatched, simply require to be turned into the lake, so that there 
is no obstacle to this fish being multiplied to an almost unlimited extent. 
Being commercially of great im[K)rtance, having a wide distribution, and, 
unlike most other forms, feeding entirely on cruwtacea and other inverte- 
brates, it has, since 1872, received considerable attention from the Fish 
Commission. A special hatchery has been established at Alpena capable 
of hatching 100,000,000 eggs at one time. During the spawning time, 
the fish are penned until ail the eggs each produces have been obtained. 
In 1882, 32,000,000 fry were sent from Alpena, and 16,000,000 from 
Northville to the great lakes, while others were distributed to various 
parts of the country. Over 37,000,000 whitefish were distributed from 
the Dominion hatcheries in 1883, and during the present year about 
225,000,000 young whitefish will be introduced into the great lakes of the 
United States. As the result of the hatching of immense numbers, the 
take of fish, which before the hatching began had diminished 50 per cent, 
in ten years, is now on the increase. The fishermen fully recognise the 
importance of the hatching operations, and, in fact, they freely admit that, 
but for the timely interference of tho Fish Commission, they would have 
been compelled to abandon this important fishery altogether. The eggs of 
the whitefish, unlike those of the salmon, are small and adhesive ; they are 
deiK)sited in a shallow nest formed in the sand or gravel by the female, 
and the hatching does not take place until about one hundred days after 
they are shed. The development extending over a long period, has 
albwed the whitefish to be successfully transported to France, Germany, 
and Tasmania. 

It is impossible to refer t^ all the work of the United States Fish Commis- 
sion, but reference must be made to the introduction and distribution of the 
German carp. For centuries the carp has existed in the rivers of Europe, 
and, since the beginning of the thirteenth century, if not from an earlier date, 
it has been carefully cultivated in artificial ponds. The monks of the Middle 
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Ages devoted much care to carp cultare, both on the Continent and in 
England; and although the carp is now feral in England, it is still under do- 
mestication in Austria and Germany. For long it has been under the (mtron- 
age of princes and emperors, and at the present day Prince Schwarzeuberg 
is the largest breeder of carp in Europe, his ponds yielding about 500,000 
lbs. per annum. In Hanover, Holstein, and other principalities, there 
are numerous carp ponds, almost every large farm having at least one. 
In India and China the carp is extensively cultivated, and it has been 
found to be one of the most suitable fishes for cultivation, partly owing to 
its easy adaptability to all waters, — rivers, lakes, and ponds, and even 
estuaries, — ^its rapid growth, and its great frugality in regard to food. 
When 2^ years old, it weighs on an average 3^ lbs., but being a long- 
lived 6sh, it may reach a length of several feet and weigh from 30 to 40 
lbs. : and if the records of monasteries and of old families are to be 
trusted, carp have sometimes been taken which were from 70 to 90 lbs. 
in weight 

In May 1877, the Fish Commission imported a number of German carp, 
and placed them under the care of an experienced keeper, Rudolph 
Hessel, in specially constructed ponds in Washington. Through the devo- 
tion of Hessel the carp have enormously increased, and, what is even of 
greater importance, considerably improved since their introduction into the 
New World. So much improvement has in fact taken place since the 
carp was introduced into America that there is now a considerable demand 
fur American carp in Germany. 

When a sufficient number had been reared at Washington to serve as 
stock, it was intimated by the Fish Commission that carp might be had, 
delivered free of expense anywhere throughout the States, on application 
being made through a member of Congress. 

In 1879 over 6000 were distributed to 573 applicants residing in 
24 different states. In 1880, 31,400 to 1374 applicants scattered over 
34 states. In 1881, 160,000 were distributed to nearly 6000 appli- 
oants, representing over 1200 counties and 48 states. In 1882 there 
were 10,000 applications for carp, and about 200,000 fish were required 
to meet the demand. In distributing them the fish cars covered over 
34,000 miles. Already carp have been planted in 30,000 separate pieces 
of water, which in the aggregate represent 100,000 acres. The ponds are 
scattered over the States, and in most instances they have been formed in 
waste land which yielded no returns. Since its conversion into ponds this 
land now yields 20,000,000 lbs. of carp, worth nearly £200,000 sterling. 

There is another fishery in which we are all interested, — viz., the oyster 
fishery. Unfortunately the history of our oysters is a sad one to relate. 
The Forth once yielded its tens of thousands ; now it can scarcely be 
said to yield its hundreds, the value of last year's crop being under £500. 
Altogether our waters only succeeded last year in supplying oysters to 
the value of X2200. Compare this with the yield of the New England 
shores. In 1880 over 22 million bushels of oysters were taken, about 80 per 
cent coming from the Chesapeake Bay. They were worth over 2^ million 
pounds sterling. 

What can be done to increase our supply of British oysters 1 Artificial 
culture has been a failure in England; but, on the other hand, in Holland, 
where the breeding ground has been protected, artificial culture of a 
limited kind has been an entire success; the value of one small area 
not exceeding 8000 acres has risen from £1700 in 1870 to £28,000 
in 1885. Our oyster beds are under the control of the Board of Trade, 
but its regulations are not well suited to promote their development If 
British oysters are no longer capable of flourishing in British waters, 
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as some seem to think, let us by all means set about introducing others 
from America or Portugal, or any other country capable of providing 
good stock. At the outset we cannot do better than apply for a consign- 
ment from some part of the iNTew England coast or from Canada, where tiie 
conditions as far as possible resemble those in our own firths and bays. 

The American Fish Commission has succeeded in hatching oysters from 
artificially-fertilised eggs ; but this success has not yet led to any Impor- 
tant results. What we want are numerous nurseries where the young 
can be reared and afterwards sown on the natural beds. These nurseries 
must assume the form of ponds, into which an abundant supply of food 
is either naturally or artificially introduced for the young oysters. 

That the United States Fish Commission has been remarkably 
successful since its institution is universally admitted, and the success is 
justly attributed to the devotion, energy, and scientific zeal of Professor 
Spencer Baird, the Fishery Commissioner. It should, however, be 
remembered that ample funds and appliances of every kind have been 
provided by the United States Government, and that the various Stute 
Departments have given great assistance to the Fish Commission. 

Since the work began in 1871 until 1883, 1,190,955 dollars were 
appropriated by Congress for the Fish Commission, and, in addition, 
1,101,096 dollars have been voted from 1866 to 1882 by various States, 
these two sums representing roughly £450,000. During the year 1882- 
1883, the appropriation for the work of the Fish Commission amounted 
to about £30,000, exclusive of votes for vessels and a railroad car — 
£23,000 of this sum being for propagation, and about £6000 for ponds 
and hatcheries. In 1882 the State Fish Commissions voted about 
£24,000, which, with the £30,000, gives the total of £54,000 devoted by the 
United States for increasing their fish supply in one year. If to this were 
added the sum of £5400 voted by the Dominion of Canada for fish hatch- 
ing, we have the grand total of £60,000 for the North American co»- 
tinent. It is only right to remark here that very much smaller sums 
than those provided by the science-loving United States Government 
would suffice for carrying on the work of investigation and hatching in 
this country. Neither the upper nor the lower proprietors of our rivers 
can expect public money to be spent on hatching salmon ; and our coasts 
being limited, if a few thousands were voted annually for hatching and 
other work, many hundreds of millions of young fish could be introduced 
into our territorial waters. 

In addition to the large annual vote, the Fish Commission has several 
hatching stations, a marine laboratory with sea ponds and all the other 
requisites attached for hatching and other work ; a large steam vessel 
constructed for dredging and surveying operations, and a smaller steam 
vessel adapted for inshore work. These vessels are provided with all the 
most recent appliances for sounding and other operations, and they are in 
charge of officers of the U.S. Navy, who are capable of making accurate 
observations, as to temperature, depth, &c. This work has been facilitated 
not only by the selecting officers with a real interest in scientific work, 
but also by placing the various vessels at the entire disposal of the Fish 
Commission. 

In referring to the work of the United States Fish Commission, one 
ought to refer to the valuable reports it has presented to Congress. In 
addition to many valuable original papers, the Reports contain almost 
everything of real value that has ever been written on the subject of the 
fisheries and fish culture. 

From this short and necessarily imperfect statement, it will be evident 
that fish culture as practised in the United States means something more 
than the hatching of fish; it, in fact, aims at gaining *a thorough 
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' knowledge of the life-history from beginnlDg to end of every species of 

* economic value, the history of the animals and plants on which they 

* feed, or upon which their food is nourished ; the history of their 
' enemies, as well as a knowledge of the currents, temperatures, and other 

* physical phenomena of the waters in relation to migration, reproduction, 

* and growth.* 

From the experience already gained in America it is evident that fish 
culture can only be useful when conducted on a large scale. In speaking 
of fish culture, I do not refer only to trout and salmon ; in fact, I rather, 
for very obvious reasons, eliminate these, and refer especially to the 
cultivation of the estuaries and bays and territorial waters generally, 
which belong, as it were, to the people at large, and not to private indi- 
viduals. Hence this fish culture, if undertaken at all, must be carried on 
at the public expense, through one of the Government departments. 
It is too much to expect that private individuals, or even companies, will 
devote large sums annually to studying the habits and life history of the 
inhabitants of our seas, or even to hatching hundreds of millions of cod, 
haddock, turbot, and other food fishes, or to introducing new fish from 
America and elsewhere. Even although several of the Eastern States of 
America combined together to improve their fisheries, no satisfactory 
results were obtained until the Central Government entered the field and 
instituted inquiries on a thoroughly scientific basis. 

Nature has done her best in multiplying to an enormous extent the 
eggs of our food fishes, providing the cod, the haddock, the turbot, the 
flounder, with millions of eggs, while the salmon, the herring, and many 
others have their thousands. But in doing this Nature, who never 
makes mistakes, has confessed her inability to fertilise or hatch even 
a small percentage of the eggs produced, probably nut one cod egg in a 
thousand is fertilised, and only very few of the fry produced ever reach 
maturity. Man by stepping in might easily fertilise and hatch 90 per 
cent, of the eggs, and he might afterwards protect for a time the young 
fry before turning them adrift into the world of waters. 

Although fish culture in its broad sense, as understood in America, 
does not yet exist in Britain, it is well known that the cultivation of 
salmon and trout has been extensively practised both in England and 
Scotland for many years. At the Howietoun Fishery, for example, where 
salmon culture has reached a higher state of perfection than anywhere 
else in Europe or America, 99 per cent, of the eggs are successfully 
hatched, and almost as large a percentage of the fry reared ; in fact, all 
the difficulties of fertilising and hatching the eggs, and what is of far 
greater importance, all the difficulties of feeding and rearing the fry, have 
been overcome. 

What has been done for the salmon and trout now requires to be done 
for our sea fishes. It can hardly be said that this work has been seriously 
begun. I am not aware that any one has yet succeeded in raising a single 
sea fish ; hitherto the herring have all died at or before reaching the 
whitebait stage, and no one has succeeded in keeping the cod, haddock, 
or flounder more than a few days after hatching took place. The problem 
therefore before us is evident enough, and, with the necessary appliances, 
I feel convinced it will be solved, whatever difficulties may have to be 
overcome. 

For carrying on this work certain things are absolutely necessary, and 
until they are provided no real progress can be made. Of these, sea 
water ponds take the first and most important place. Without hatching 
and rearing ponds provided with a constant supply of pure sea water, 
which can be regulated at will, we shall never be able to learn, what is oJf 
great importance, viz., when our food fishes reach maturity, or to hatch 
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them in such numbers that an impression might be made on our fish 
supply. 

The United States Fish Commission, recoguising the importance of 
marine fish ponds, have recently, at a cost of about £10,000, constructed 
at Wood's HoU a large pond in which thousands of fish can be penned 
while the eggs are maturing \ and in addition to this large pond, which is 
practically a harbour, a small one has been formed in which hatching 
operations may be carried on. In addition to ponds, it will be necessary 
to have two or three laboratories where the work of investigation may 
be prosecuted. Naturally we should prefer that one of these laboratories 
should be as near our own doors as possible, so that we might be able to 
tike a real interest in the hatching and other operations, but even this 
desire must give way to stern necessity, for unless we conduct the opera.- 
tions where there is abundance of pure sea water as well as a plentiful 
supply of fish, we shall be courting failure at the outset. In order to 
satisfy all or as many as possible of the conditions so imperative, it will 
be necessary to erect the hatching station for the Firth of Forth at some 
point near the mouth of the firth. 

Given ponds and laboratories, and the necessary boats and other appli- 
ances and sufficient funds to carry on the work, and powers to regulate 
the fishing in the territorial waters, fish culture would develop apace, and 
ere long, the supply of fish might be greatly increased. And not only 
might the fish, especially in our bays and estuaries, be increased, but our 
knowledge of the habits and life-history of marine forms in general would 
also be increased, for the appliances that are required for hatching would 
admit of many other important investigations being carried on. In course 
of time we should get to know all about the eggs and the spawning of the 
fish and other forms, their life-history, the nature of their food, their 
enemies, and their habits generally, so that ere long we might be able to 
transport the more valuable food fishes to our colonies, or import useful 
fishes from America and other countries. We should also learn much 
about the spawning grounds, which usually means the fishing grounds 
around our coast, and be in a position to prepare charts indicating the 
nature of these grounds, and the flora and fauna which eidst in connection 
with them during the various parts of the year, whether at the bottom, 
or the surface, or in the intermediate waters. 

Another question of very great importance might be settled, viz., the 
cause of the migration of fish, and the influence of the various modes of 
fisliing in diminishing the supply of fish in any given piece of water. 

Our Ignorance as to the migration of fish has led to the appointment of 
numerous Royal Commissions, which have done little more than indicate 
that our knowledge of fish problems is extremely meagre. 

If further argument is needed to show that a serious attempt should 
now be made to throw some light on the many obscure fishery problems, 
it will be found in Xhe importance of the fisheries to the nation. It is 
estimated that the British fisheries are worth at first hand over XI 0,000,000 
annually, but this really represents a much larger sum if we remember 
how much the price of fish increases before it reaches the consumer. 

Over 3^ of the £10,000,000 worth of fish are taken from Scottish 
waters, and Scottish fishermen find their way both to English and Irish 
fishing stations. If the sea around our coast, without any outlay on our 
part, without any cultivation, with, in fact, only the expense incurred in 
reaping the harvest, yields over 3 million pounds sterling, and if under 
the same conditions it has been providing us with one of our best food 
supplies for centuries, it is not too much to hope that advantage will be 
taken of the means nature and science have provided to prevent any 
decline, and if possible increase the supply, so that it may meet the ever 
incre-isitig demand. 
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APPENDIX F.— No. IX. 

CIRCULAR by Fishery Board to Fishery Officers, giving them 
further instructiooB for the collectioD of material for studying the 
Food of Fishes. 

Fishery Board for Scotland, 
Edinburgh, 18^ December 1884. 

Sir, — With reference to the scientific investigations which the Fishery 
Board has for some time been carrying on, I am directed to request that 
you will at your earliest convenience furnish me with a Return, on the 
enclosed Form, showing the property received or purchased by you, and 
the amount remaining on hand. 

When in future you require spirit or bottles, or other appliances, yon 
are directed to detail them in one of the enclosed Requisition Forms, sign 
the Form, and transmit it to me. 

I am further directed to desire you to obtain as much material as 
possible, with the view of determining the nature of the food of all our 
useful fishes. 

In the case of herrings, small flat fishes (soles, dbc.), the stomachs to be 
put into the small bottles, and spirit added. 

In the case of cod, haddock, whiting, <fec., you will examine the 
stomachs, and if the contents are such as to be readily identified by you, 
e,g.^ herring or other fish, well-known Crustacea, &c., you will not retain 
them, but simply keep a note of the contents and their quantity j other- 
wise the stomachs should, if large, be wrapped in cheese cloth, and stored 
in the copper tank or other receptacle provided with sufi&cient spirit to 
cover them ; and if small, should be put in the bottles. 

A label in pencil to be put into each bottle, or attached to each parcel 
in the tank, stating shortly as far as known to you : — 

To what kind of fish the stomach Time of night or day when caught 
belonged. State of weather and temperature. 

Length of fish. Proportion of stomachs examined 

Place where caught which contained food. 

Depth of water in which caught. Date when caught, and your name. 

Character of bottom. 

The small bottles should be sent up at intervals as filled. The tank 
should be returned when moderately full. 

You are requested to continue to procure any interesting or rare marine 
forms, and these should, if possible, be forwarded fresh. Where distance 
or other cause renders this impracticable, they should be stored as abo^e 
described. 

You are requested also to obtain what information you think reliable, 
as to when the various kinds of fish feed, whether they feed at or near 
the surface, and whether during night or day, what kind of bottom they 
frequent, and what influence the weather and temperature have on their 
feeding and other habits, and you are further requested to construct a 
chart, showing where the principal ' takes ' of fish have been obtained by 
the boats fishing in your district 

You will forward all specimens and information to Professor Cossar 
Ewart, University, Edinburgh. 

DuoALD Graham, Secretary, 



Fishery Officer, 
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THIRD ANNUAL REPORT TO THE FISHERY 
BOARD FOR SCOTLAND, 

By ARCHIBALD YOUNG, Advocatb, 

Insfpedor of Salmon Fisheries for Scotland. 

OOMPREHENDINO THB 

SALMON KIVERS IN THE COUNTIES OF SUTHERLAND, 
CAITHNESS, ROSS AND CROMARTY, INVERNESS 
ARGYLL, AND DUMBARTON. 

With a Map, 

Showing the Situation and Size op all the Salmon Fishery Districts in 
Scotland ; the Fishery Districts which have District Boards and 

those which are without them } AND THE PRINCIPAL NATURAL OBSTRUC- 
TIONS on THB Salmon Rivers of Scotland. 
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EXPLANATION OF MAP. 

As this Report completes my account of the Salmon Eivers belonging to the 
Mainland of Scotland, I have thought it not only desirable, but alwolutely 
necessary for the proper understanding of the remarks I have made and the 
recommendations I have submitted, to prepare a Map showing the position and 
extent of the various Fishery Districts into which Scotland has been divided 
under the Salmon Fishery Acts of 1862 and 1868, as I know from a pretty- 
extensive experience, that the mere mention of the statutory limits in the 
Byelaws constituting the various Districts, especially in remote parts of the 
country, conveys scarcely any accurate conception to the vast majority of persons 
not personally interested in, or acquainted with the Districts ; whereas a Map, 
such as that prefixed to this Report, shows almost at a glance, not only tlie 
situation and size of every Salmon Fishery District in Scotland and the adjacent 
islands, but also what Fishery Districts have District Boards, and what Districts 
are without them. It likewise shows the position and character of the principal 
natural obstructions on* the Salmon Rivers of Scotland. No Map of the 
kind, so far as 1 am aware, has ever before been prepared ; and it was therefore 
necessary for me, either to draw up and publish one for the purpose of reference, 
or to leave many parts of my Reports unintelligible witnout an amount of 
trouble which very few readers could be expected to undergo. 

This Map will show, what I afterwards point out at some length in the 
course of my Report, that the question of District Boards is very much a ques- 
tion of expense. It is not the apathy of the proprietors, but the poverty of the 
fishings, in the small Rivers and Districts of the west coast, that accounts for the 
almost total absence of District Boards in that part of Scotland. The two largest 
rivers on the West Highland coast, in fact the only two large rivers — the Lochy, 
with its tributary the Spean, and the Awe — have both got District Boards ; and 
when we come to the east coast, where are all the great rivers of Scotland, with 
the exception of the Clyde, and likewise the most valuable fishings, we find 
that nearly all these rivers, from the Forth to the Kyle of Sutherland, both 
inclusive, have, and have long had, active and energetic District Boards. 
They can afford them, and find it worth while to have them. The west 
coast rivers in Ross-shire, Invemess-shire and Argyllshire, on the other 
hand, cannot afford them, even in the simplest and most rudimentary form. 
How can a river with a catchment basin of 8, or 10, or 20 square miles 
only, and with, perhaps, half-a-dozen bag-nets within the limits of its District, 
afford, by an assessment on the fishings within that District, to pay a clerk 
to the District Board and watchers ? So far as these rivers are concerned, the 
system of District Boards has proved a failure ; and either some other system 
must be devised, or else a number of these small Districts must be combined into 
larger Districts, in which the assessment on the fixed nets and the river fishings 
will be sufficient to maintain the necessary machinery of a District Board. 

A very brief inspection of the Map will show tha^ though only about one- 
third of the Fishery Districts in Scotland have District Boards, this one-thini 
has a larger watershed than that belonging to the remaining two-thirds of 
the Fishery Districts which have no District Boards. The average drainage 
area of the west coast rivers (including the Clyde), where there are scarcely 
any District Boards, being about 80 square miles ; whilst that of the east coast 
rivers (not including the Tweed), almost all of which have District Boards, 
is upwards of 350 square miles. 

The blue crosses in the Map indicate absolute obstructions to the passage 
of salmon, or obstructions so nearly absolute, that only one or two nsh get 
over in tie course of a year ; while the red crosses indicate obstructions 
which partially bar the passage of salmon — that is to say, which tJiiBy either 
surmount in floods, or onlv attempt to ascend, and do ascend, at a psoiicular 
period of the year. The following is a brief enumeration of the absolute obstruc- 
tions and of the extent of angling and spawning water which they block 
up. A fuller and more detailed account of them will be found in this Report 
and in my previous Reports to the Board, 
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Name of Obetruction. 


Fishery District. 


Extent of Rivers and Lochs 
closed. 


Falls of the Tummelt 


Tay District 


30 miles of river and 
20,000 acres of lochs 


Falls of the Lochy 


Do. • 


10 miles of river 


Obstructions on Erich t, 


Do. 


80 miles of river 


partly natural and partly 






artificial 






Reekie Linn (River Isla) 


Do. 


10 miles of river 


Falls of Mounessie and 


Lochy District 


20 miles of river and 3 


Inverlair 




lochs 


Falls of the Conon and its 


Conon District 


30 miles of river and 6 


tributary the Orrin 
Falls of the Kirkaig and 
the Black Falls below 




lochs 


Kirkaig District 


7 miles of river and 5 




lochs 


Cama Loch 






Falls of the Polly. 


Do. 


7 miles of river and 10 

lochs 
10 miles of river and 2 


Falls on the Broom 


Broom District 


• 




lochs 


Falls on the Kerry 


Badachro and Kerry Dis- 


5 miles of river and 




trict 


several lochs 


Falls on Badachro 


Do. 


5 miles of river and 
several lochs 


Falls on the Luing 


Loch Luing District 


9 miles of river 


Falls on Balgy 




1 mile of river and Loch 
Damph 


Falls on the Cassley 


Kyle of Sutherland Dis- 
trict 


10 miles of river 


Falls on the Leven (Argyll- 


Leven District 


10 miles of river and 


shire) 




several lochs 


Falls on stream running 


Aline District 


4 miles of river and Loch 


out of Loch Temate 




Temate 


Falls on Etive 


Etive District 


8 miles of river 


Falls on Coe 


Leven District 


2 miles of river and Loch 
Treachtan 


Falls on Kingairloch River 


... 


1 mile of river and Loch 


(Morven) 




Uisk 


Falls on Aray 


Loch Fyne District 


8 miles of river 


Falls on Avich 


Awe District 


1 mile of river and Loch 
Avich 


Falls on Falloch 


Clyde and Leven District 


8 miles of river 


Falls on Endrick 


Do. 


10 miles of river 


Falls on Douglas 
Falls on the Divie 


Do. 


5 miles of river 


Findhom District 


10 miles of river and Loch- 






an-Dorbh 


Falls on Farigaig 


Ness District 


5 miles of river and Loch 
Ruthven 


Falls on stream from Loch 


Forth District 


8 miles of river and 2 


Ard 




lochs 


Falls on Duchray Water 


Do. 


3 miles of river 


Falls on Finlas 


Do. 


8 


Falls on Scaur 


Nith District 


8 


Balgrennan Linn 


Cree District 


10 
278 



♦ All these Obstructions, as well as those of a more partial ch 
described under the heads of the rivers to which they belong, ii 
on the Salmon Rivers of the East Coast ; on those of the Solway 1 
in this Report. The Falls of the Tummel were the subject of a i 
in 1884, in the Appendix to the Second Report of the Board ( 
mentioned the Fsdlis of Clyde in the list of total obstructions 
fipom the magnitude of the obstruction which they present, as fi 
fold pollutions poured into the Clyde.at Glasgow ynU always pi 
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If to these impassable natural obstructions we add the number of impass- 
able artificial obstructions, in the shape of dams connected with mills and 
manufactories, on our Scotch salmon rivers — such as those on the Ericht, 
Almond, Devon, Leven, Carron, Avon, Forfarshire and Midlothian Esks, the 
Don, the Bervie, the Lossie, and on several of the Ayrshire and Sol way 
rivers and their tributaries — we shall probably be not far wrong if we com- 
pute the total extent of water absolutely barred against the ascent of salmon 
by natural and artificial obstructions at between 600 and 600 miles. 

It would never pay to make several of the natural obstructions above 
enumerated passable for salmon. For example, the Falls of the Lochy, 
of the Farigaig, of the stream from Loch Temate, of the Broom, of the 
Duchray Water, of the Finlas, and of the Isla. But, in many other eases, it 
would pay well. Notably, in the cases of the Falls of Tummel, the Falls of 
the Polly, the Falls on the Balgy, the Falls on the Spean, the Falls on the 
Conon and Orrin, the Falls on the stream that issues from Loch Ard, the Falls 
on the Coe, the Falls on the Avich, the obstructions on the Ericht, the Falls 
at Balgrenan Linn on the Cree, the Falls on the Endrick, and the Falls on 
the Divie. 

The natural obstructions to the ascent of salmon, which impede, but do 
not absolutely prevent, their upward progress, and which are marked by red 
crosses on the map, affect, more or less, upwards of 200 miles of water ; and 
several of them could be very greatly improved at a moderate cost. I may 
mention, as examples, the Falls of Rogie on the Blackwater, the Falls of the 
Garry, the Falls ot the Morar, the Linn at Blairquhan, the Falls of the Minnock, 
the f'alls of the Feugh, those on the Borgie, those on the Cluden Water, and the 
Loup of Edzell, and Loups of the Burn in the District of the North Esk. 

numbers, from reaching them. The filth is nearly as bad an obstacle as the Falls. They 
will, however, be found marked with blue crosses in the map. 

+ In Notes IV. and V. appended to this Report there will be found a Report by Oolonel 
Macdonald, of the United States Fishery Commission, the Inventor and Patentee of the 
'Macdonald Fishway,' on the application of his Fishway to the Falls of the Tummel and 
the obstructions on the Ericht ; also a Report by Mr Young, C.E., Perth, Colonel Mac- 
donald s representative in this country, on the same subject. I understand that the Tay 
District Board and the manufacturers at Blairgowrie have come to an agreement under 
which Macdonald Fishways will shortly be placed on the obstructions on the Ericht, 
80 as to open up the fine stretch of water on the Ericht and the Shee and Ardle above 
Blairgowne 
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BEPOET. 



I HAVE the honour to Report that, since the beginning of 1883, I 
have inspected the Salmon Rivers on the East Coast of Scotland, from 
the Forth to the Kyle of Sutherland, both inclusive; the Salmon 
Rivers falling into the Scottish shore of the Solway Firth and those 
of Ayrshire ; and the Rivers and Loclis that would be opened up by 
placing an efficient salmon-ladder on the Falls of TummeL 

On all these I have given in Reports to the Board, which have 
been printed along with its Reports to the Secretary of State. 

During the past year, I inspected the Salmon Rivers in the counties 
of Caithness, Sutherland, Ross and Cromarty, Inverness, Argyll, 
and Dumbarton, thus completing my inspection of the Salmon Rivers 
belonging to the Mainland of Scotland ; and I have now the honour 
to lay before the Board my Report of that Inspection. 

There remain to be inspected the valuable Salmon Fishings in the 
Inner and Outer Hebrides, and the important Sea-trout Fishings in the 
Orkney and Shetland Islands which, in 1882 and 1883, were brought 
within the scope of the Scotch Salmon Fisheries Acts of 1862 and 
1868. . 



THE SALMON RIVERS OF SUTHERLAND.* 

The Salmon Rivers of this county belong to the Duke of Sutherland, 
who is the sole proprietor. There are no conflicting interests, no 
disputes between upper and lower proprietors; and the result is 
that the rivers are in general admirably managed, with due regard 
to both the angling and the netting interests. It might, however, 
be desirable to have some more effectual means of compelling the 
bag-net fishermen, especially on the west coast, to observe the weekly 
close time, when not absolutely prevented by stress of weather, more 
strictly than they do now. 



The Fleet 

This small river rises 750 feet above the level of the sea, about 2 
miles from Lairg Church, and from thence runs east-south-east for 
17 miles, till it joins the Dornoch Firth 2 miles from the town of 
Golspie. Near its mouth, it is crossed by a mound 995 yards long, oyer 

* The River Shin— although a Sutherland river — is not included in the pre- 
sent Report, because I have already described it in my Report of 1883 to the 
Fishery Board on the Salmon Rivers on the East Coast of ScoUand from the 
Forth to the Kyle of Sutherland, both inclusive. 
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which the public road between Golspie and Dornoch passes. This 
mound is pierced by four arches, furnished with sluices for the passage 
of the river and tidal currents. Above the mound, the river forms 
a sort of swampy lagoon, while, below, it broadens into ah estuary. 
Above the mound, there is occasionally very good sea-trout fishing 
with the fly — the trout being of exceptionally large size : and about 3 
miles below, in what is termed Loch Fleet, where the tide runs with 
great rapidity, there is a famous cast, where salmon are sometimes 
taken with the rod and fly in the salt water, the best time being 
about three-quarters of an hour after the ebb begins. The late Mr 
Bateson of Cambusmore frequently caught salmon here with the fly. 
It is almost the only place in Scotland where this can be done. The 
Fleet is a late river; and the Cambusmore keeper, who is thoroughly 
acquainted with it, told me that the first clean salmon do not run up 
until the end of May or beginning of June. The grilse run in July. 
It is somewhat strange that, while the Fleet is so late a river, the 
Brora and Helmsdale, the two iivers nearest it, are both very early. 
It would be worth inquiring whether the construction of the mound, 
which was finished in 1816, had anything to do with making the 
Fleet late. The Fleet is a good spawning river. The most interest- 
ing object in the basin of the Fleet is the salmon-ladder at 
Strathcarnack, which enables salmon to ascend a fall, 60 feet high, on 
the Carnack, a tributary of the Fleet. It is thus described in the 
Appendix to the Report on the effect of recent legislation on the 
Salmon Fisheries in Scotland, drawn up by Mr Buckland and myself, 
and published in 1871 : — 

A ladder constructed on a most ingenious plan by J. Bateson, Esq. of 
Cambusmore, on the Camach, which runs into the Kiver Fleet in Suther- 
landshire. The principle adopted is that of a ladder within a ladder, or, 
to describe it more correctly, of a series of pools connected with each other 
by short ladders. 

The retaining walls forming the pools are roughly but massively built 
of stones, but without mortar. The interstices being stopped with moss, 
which arrests the silt and organic matter carried down by the stream, the 
walls soon became sufficiently water-tight. In order to secure these walls 
or steps from the risk of being damaged by spates, a sluice is provided at 
the head of the pass, which prevents uie admission of a greater quantity of 
water than is sufficient for the passage of the fish. 

The total length of the ladder is 378 yards. The fish are taken up an 
exceedingly precipitous incline, 138 yards long, at a gradient of about one 
in four, by means of a series of twenty-three * ladder- within-a-ladder ' 
pools. The remaining part of the pass is not so steep ; there are no pools 
in it, but only half-steps at intervals to break the water. This part of the 
ladder in 240 yards in length. The total height from water to water 
is between 60 and 80 feet. Mr Bateson deserves great credit for this 
most ingenious and efficient pass, which he constructed at his own 
expense. 

I am sorry to say that, when I again visited this ladder in June 
last, I found that it had got very much out of repair, not having been 
kept in order since Mr Bateson's death some years ago. Many of 
the pools have got silted up with sand and gravel, and the moss 
which used formerly to be placed in the interstices between the stones 
has been washed out and has not been replaced. A very moderate 
outlay, however — ^say £15 or £'20 — would put all this to rights. 
This ladder goes round the fall, up a natural hollow or ravine. There 
are two sets of pools — ^a larger and a smaller set — in the breadth 
of the ladder. A large pool on the right hand side and a small one 
on the left ; then, immediately below, a large one on the left and a 
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small one on the right. When the ladder is filled with water, the 
keeper told me that the fish can pass up with ease. Seven salmon 
have been taken with the landing-net out of one of the pools of the 
ladder, and they have been caught with the fly in the stream 3 miles 
above the top of the fall. They have also been seen, though not 
captured, in Loch Buie, 5 miles aboVe. Excellent baskets of sea-trout 
have likewise been got with the fly in the stream above the fall. This 
ladder has now been in use for nearly twenty years. It cost between 
£500 and £600 originally, and was, unquestionably, the earliest 
successful attempt in Scotland to pass salmon over a great natural 
obstruction. Wherever there is a ravine or hoUow by the side of a 
waterfall, the plan of the Strathcamack ladder might be advantage- 
ously adopted. 

The Brora, 

The Brora is an early and excellent salmon river. It has a course 
of about 25 miles, and falls into the sea at Inverbrora. Its principal 
tributary is the Blackwater. At one part of its course the river 
expands into a spacious loch called Loch Brora, the foot of which is 
about 4 miles from the sea. This loch abounds in salmon, sea-trout, 
and loch trout. It is about 4 miles long, and in the widest part nearly 
half a mile across. It is divided into three portions, united by narrows not 
above 70 yards wide. A little way above Loch Brora, the river rushes 
over a considerable fall, beneath which is a deep and spacious pool 
known as the ' Fall Pool.' I have often watched salmon in summer 
and in early autumn, ascending this fall, but the spring fish never 
attempt to surmount it. The keeper at Balnacoil told me that he had 
observed, year after year, that the fish begin to ascend the fall much 
about the same time. On the 4tli, 11th, and 12th May, in three 
successive years, he had noticed the salmon commencing to leap the 
fall. Immediately above the fall, the river rushes for some distance 
through a rocky and picturesque gorge, where apparently there are a 
number of the most splendid angling pools possible. Yet salmon 
scarcely ever rise to the fly in them, and it is not until you emerge 
from the gorge, and reach a spot where the river flows through a 
comparatively wide and level strath, that there \a any chance of sport. 
The keeper at Balnacoil has been five years on the Brora. He has 
captured 57 fish with the rod in 1 4 days ; and, in the most productive 
year since he came, 273 salmon were killed by angling. The best 
fishing is over by the middle of May, and there are plenty of clean 
fish on the opening day, the 11th February. The grilse b^in to run 
in May. During the last three years, the take of fish has increased, 
chiefly owing to the favourable weather. 

The mouth of the river is netted, and so also is Loch Brora. Last 
year, I was told that about 1000 salmon had been taken by the net 
from the loch. One thoroughly competent and experienced local 
authority expressed to me his opinion that the spring fishing, and 
the fishing generally, would be much improved if the netting was 
confined to the loch, and the mouth of the river was not netted. But 
he thought that the netting on the loch should not commence until 
the month of March. The Brora has been famous for its wealth of 
salmon for more than two centuries ; and in his Northern Memoirs^ 
written in 1658, Franck thus speaks of it : — 

The next thing we meet with, is the Lough Broroh, that spouts forth a 
river into the bowels of the ocean. This lough is deep, but not so large 
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as Uie Ness, but very full of salmon ; and though the river seems to have 
rapid streams, yet the tides influence them every 12 hours. I mention 
this Broroh for no other purpose than to reflect on her plenty of salmon, 
where they barrel up for France and other parts annually (as reported), 
so much sialmon as amounts to £300 sterling a year ; and the price of a 
salmon (among themselves) seldom exceeds one single denare. 

Sir Humphrey Davy, in his Balmonia, also writes of the produc- 
tiveness of the Brora : — 

The Brora, Sutherland, in 1813 and 1814, was an admirable river; I 
have often rode from the mansion of the princely and hospitable lord and 
lady of that county, after breakfast, and returned at two or three o'clock, 
having taken from 3 to 8 salmon — several times 8. There were five pools 
below the wears of the Brora, which always contained fish ; and at the 
top of one pool, which from its size was almost inexhaustible, I have taken 
3 or 4 salmon in the same day. Another pool nearer the sea was almost 
equal to it ; and at that time I should have placed the Brora above the 
Ewe for certainty of sport 

Between 1864 and 1881, both inclusive, the best year on the Brora 
appears to have been 1874, when 26,025 lbs. weight of fish were 
captured, and the worst year 1865, when only 3971 lbs. were taken. 
But the take during the last 9 of these 18 years very greatly exceeds 
the take during the first 9 years of the period ; the take for the 
first 9 years (from 1864 to 1872 both inclusive), amounting to only 
80,078 lbs. ; while the take for the last 9 years amounts to 147, 639 
lbs. 

When I inspected the Brora in 1878, there was a hatchery for the 
artificial propagation of salmon belonging to the Duke of Sutherland. 
It then contained 340,000 salmon eggs from the Brora, Helmsdale, 
Thurso, and Rhine. These were placed on gravel in the ordinary old- 
fashioned wooden troughs, which are inferior in every way to the 
troughs of carbonised wood, with glass rods placed side by side, 
and the eggs arranged between them, such as are used by Sir James 
Maitland at his great piscicultural establishment at Howietoun, near 
Stirling. The Brora hatchery has now, however, been given up, as the 
results obtained from it were not considered satisfactory. It has not 
been stocked for four years, and it is understood that the Duke of 
Sutherland has no intention of resuming operations. The tacksman 
of the Brora net-fishings states that he is opposed to artificial breeding 
on the Brora — (1) because many of the young fry die when put into 
the river, or are devoured by larger fish ; (2) because there are not 
nearly so many young fry returned from the hatchery into the river 
as there are eggs taken from the spawning fish removed from 
it ; and (3) because, on the best natural spawning beds, there are 
not one pair of fish now for ten that there used to be five years ago. 
The breeding operations on the Brora seem to have been unlucky ; 
as in a letter of 23rd August 1881 from Mr Thomson, lessee of the 
net-fishings on the Helmsdale, to Mr Peacock, the Duke of Suther- 
land's factor at Golspie, it is stated that Mr Thomson saw the young 
artificially-bred fry lying dead in thousands in one of the boms in 
which they had been placed. 



The Helmsdale, 

This is one of the very best spring rivers in Scotland ; and next to 
the Naver, it is probably the earliest river in the county of Suther- 
land. It is formed by the conflaence of two streams, one lising in 
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Loch Liem-na-CIayen on the skirts of Ben GriamMore, 770 feet above 
the sea, and the other issuing from Loch-na-ruar. From the con- 
fluence of these two streams, the Helmsdale flows 20 miles in a south- 
easterly direction through the Strath of Kildonan, and enters the sea 
close to the fishing village of Helmsdale. Its most important 
tributary joins it near Kinbrace, after passing through a series of lochs, 
of which the uppermost, Loch-na-Cuen, is 3 miles long, and covers an 
area of 716 acres; the second, Loch-na-Clair, is IJ mile long by 1 
wide ; while the Baden Loch is 1^ mile long and firom f of a mile 
to a mile wide ; the two last named having together an area cf 1536 
acres. Lower down, there is a much smaller and shallower loi h (Loch 
Auchnahu), in which there is good salmon fishing. There is no barrier 
to the ascent of salmon from Loch Auchnahu into the largdi lochs above, 
and yet salmon are scarcely ever caught in them. But, in 1877, I 
pick^ up a salmon of 12 lbs. weight which had been washed ashore 
on the banks of Loch-na-Clair, the middle loch; so the fish are there. 
A fine stream runs into the north end of Loch-na-Cuen, the upper- 
most of the chain of lochs. This is formed by two large burns, which 
unite shortly before the junction of the main stream with the loch. 
One of these is called the Kimisdale Burn, and the other Loan-a-Chaoil 
Bum, The latter rises not far from the sources of the River Strathie, 
which falls into the Fentland Firth at Strathie Bay. The Kimisdale 
Bum has a very winding course between Kimisdale Bridge and its 
junction with its sister bum, a distance of quite a mile, following the 
windings of the stream. I walked along its banks, and found that, 
during the greater part of its course, there is splendid spawning 
ground composed of fine gravel or small stones. Many of these 
spawning' beds are from 20 to 40 yards long; and even in the 
unusually low state of the bum when [ visited it, they had a sufficient 
depth of water over them for any salmon. In the spawning season 
there would generally be much more water than at the time of my 
inspection. Below the point of junction, the Kimisdale and Loan-a- 
Chaoil bums form a still, deep stream from 10 to 20 yards wide, which, 
after a course of nearly half-a-mile, flows into the head of Loch-na- 
Cuen. There is probably a sufficiency of good spawning ground in 
the lower part of the Helmsdale and its tributaries ; but the course 
of the Kimisdale between the bridge and its junction with the Loan-a- 
Chaoil would not be a bad place for a small breeding establishment ; 
and if the smolts artificially bred there and put into the burn should 
return from the sea to breed there in the natural way, the effect might 
be greatly to increase the number of salmon in the three magnificent 
lochs below. There are no obstructions on that branch of the 
Helmsdale which flows out of Loch-na-ruar, and plenty of water for 
fish to run when the river is high, yet I have never heard of salmon 
being caught in that loch. The trout-fishing in all the lochs con- 
nected with the basin of the Helmsdale is excellent, the trout being 
pink-fleshed, handsome in shape, and well-flavoured; in proof of 
which I may mention that, a good many years ago, I and two friends 
killed with the fly in five consecutive days 600 trout, weighing 450 
lbs., in the Baden Loch, Loch Liem-na-claven, and Loch-na-ruar. 

As I have already stated, the Helmsdale is a very early river. 
The oldest and most experienced keeper in the Strath of Kildonan told 
me that, in the early part of the present century, 60 clean salmon were 
taken out of the Manse Pool at a single haul of the net on the day 
before Christmas. The spring salmon average about 9 lbs. weight The 
lessees of the rod-fishings rent the nets at ike mouth of the river until 
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the let of May, so that the salmon have nothing to hinder their free access 
to the fresh water ; and to this, undoubtedly, is to be imputed, to a great 
extent, the excellence of the angling. About 6 miles above the village 
of Helmedale, there is a place where the river is deep, broad, and still 
for about a couple of miles. Here fish lie and may be taken, when a 
good breeze ruffles the surface of the water, when the pools above and 
below ai-e too shallow and clear to be fishable. In Loch Auchnahu also, 
salmon may be taken with the fly when the pools in the river are too 
low. There are 10 or 12 good pools between the long stretch of still 
water above alluded to and the village of Helmsdale, and at least 
twice that number above the head of the still water. One of the 
most successful anglers on the Helmsdale and also the most ex- 
perienced keeper, both told me that salmon should not be allowed 
to be taken in the month of October, as they are far advanced towards 
spawning at that time, and are not fit for human food. They propose 
that the rod season on the Helmsdale should be from 1st February 
to 16th September; at present it is from 11th February to 31st 
October. It has also been proposed by others that the angling season 
should be from 16th January to 1st September. I believe that the 
advocates for these changes are quite right in saying that the angling 
season is at present too prolonged; and I think that from 1st February 
to 16th September would be a change for the better. 

The Helmsdale is a most productive angling river, and I have no 
doubt that this is in a great measure due to the fact that the angling 
lessees rent the nets up to 1st May. As many as 900 salmon and 
grilse have been caught by the rods in a single season. In 1882, one 
lessee on the river had 320 fish ; and in 1884, up till 26th April, 
his sport was also excellent The first clean salmon are** taken on 
the opening of the season. Grilse are not plentiful until the end 
of May or beginning of June ; but they have been caught as early as 
the 1st May. 

In 1876, 6116 lbs. of salmon and 22,167 lbs. of grilse were caught 
by nets in the district of the Helmsdale, and nearly as much in 1871 
and 1873 ; and there seems no appearance of any tendency to diminu- 
tion either in the angling or the netting. 



The Halladcde. 

This river is said to take its name from Halladha, son of Bonald 
first Earl of Orkney, who was slain in battle and buried in the strath 
through which the river flows. The scene of the battle is about the 
middle of the strath, where the natives still point out a hillside 
covered with cairns where the dead were buried; it is called Dal 
Halladha, and a deep circular trench 12 feet in diameter, with a large 
stone in the centre, marks the spot where Halladha and his sword 
were laid. The Hsdladale is but a poor fishing stream compared with 
the Helmsdale or the Brora. I never heard of more than 90 fish 
having been killed in a season, and less than half that number would 
now be deemed a good year's fishing. One great reason of this certainly 
is that, owing to an unintelligible Estuary Byelaw, bag-nets are 
allowed to fish much too close to the mouth of the river, and to inter- 
cept the ascending fish. Another cause is, that as the supply of water 
is only from hill bums and small lochs, the river soon runs out. The 
Halladale rises close to the Caithness border, 4^ miles from Forsinard 
Station. It has a course of fully 20 miles through Strath Halladale, 
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and falls into the North Sea at the Bay of Bighonse. The Dyke, 
which is a good sea-trout stream in the latter part of the season, is its 
chief tributary. The spring fishing in the Halkdale is from the wooden 
bridge to the mouth of the river, a distance of about 7 miles. After 
the month of June, the salmon run further up ; and the best fishing, 
in summer and autumn, is in the rocky pools between the wooden 
bridge and Forsinard. The bye-law fixing an estuary line for the 
Halkdale, which came into operation on 11th March 1866, is in the 
following terms: — *A straight line drawn due west across Melvert 
* Bay, from the most projecting point of salmon rocks on the east' 
But no one in the neighbourhood, or anywhere else, knows of any 
*i3almon rocks ' in or near Melvert (it ought to be Melvich) Bay ; and 
of course the lessee of the bag-nets takes advantage of this, and selects 
the rocks nearest the river's mouth as the ' salmon rocks.* This bye-law 
imperatively demands revision. The natural and proper estuary, it 
humbly seems to me, would be a line drawn from horn to horn of the 
Bay of Melvich. 

There are several excellent trouting lochs in the district of the 
HaUadale, the best of which are Sletill, Acron, and Loch-na-Shealg. 
In the first named, which is a small remote losh about 6 miles from 
Forsinard Station, the keeper to Mr Paterson of Bighouse and a gentle- 
man killed in one day, a few years ago, 120 trout, weighing 87 lbs. 
The Sletill trout are remarkable for their beauty and fine quality, 
and for the sport they show when hooked. 

The best netting year on the HaUadale of which I have received 
returns was 1867, when 2139 Iba of salmon and 13,634 lbs. of grilse 
were captured. 

The Straihie. 

This is a small river which, rising in Loch Strathie, falls into the 
sea to the east of the bold projecting rocky headland called Strathie 
Point. It is more a grilse and sea-trout than a salmon stream. There 
are net-fishings at the mouth of the Strathie, which iti 1865 yielded 
1730 lbs. of salmon and 4383 lbs. of grilse ; and in 1867, 890 lbs. of 
salmon and 7358 lbs. of grilse. 



The Navei\ 

This is much the largest and best river on the north coast of 
Sutherland. It is also the earliest. It issues from Loch Naver, which 
lies at the foot of the lofty Ben Klibrick, 3154 feet in height, from 
which it flows for 19 miles through one of the most fertile and 
beautiful pastoral straths in the county of Sutherland, in some places 
spread out in broad green meadows and in others hemmed in by steep 
hills with birch-clad slopes. It falls into Torrisdale Bay a little more 
than a mile east of Bettyhill of Farr. Loch Naver is a fine sheet of 
water, 6 J miles long by ^ a mile wide. It is in some places 30 fathoms 
deep. It receives at its head the river Mud ale, and is fed by 16 other 
streams large and smaU. Its waters are well stocked with salmon, 
grilse, and sea-trout, but the fishing for brown trout is indifferent. It 
is a very early loch, the fishing being good in February and March. 
As many as 52 salmon have been killed in it by one rod in seven weeks 
and 6 in a single day They are mostly got by trolling, though they 
have also been captured with the fly. The best fishing is at the upper 
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end of the loch. A little helow the point where it issuee from the 
loch, the Naver receives the waters of the Mallart, a considerahle 
slaream, which has a course of 71 miles from Loch Choir, a large hut 
remote loch lying at the hack of Ben Klihrick. The Naver is divided 
into 6 angling heats, which let for £100 a year each ; and in a good year 
they are well worth it, as many as 40 salmon having heen killed in a 
fortnight by one rod. Before the passing of Home Drummond's Act 
of 1828, many excellent clean salmon used to be caught in the Naver 
in December. The Commissioners under the Salmon Fishery Act of 
1862, fixed its close time for netting from 27th August to 10th 
February, with extension of time for rod fishing to 31st October. This 
has, however, been changed by Order under the Secretary of State's 
hand, and the angling season now extends from 12th January to 10th 
September. I have the returns of the netting in the Naver District 
from 1865 to 1876, both inclusive. They are as follows : — 



Year. 


Salmon. 


Grilse. 


Year. 


Salmon. 


Grille. 


Year. 


Salmon. 


Grilae. 




lbs. 


lbs. 




lbs. 


lbs. 




lbs. 


lbs. 


1865 


3787 


4,140 


1869 


3304 


3262 


1873 


3372 


10,086 


1866 


2340 


6,243 


1870 


2953 


4901 


1874 


6977 


18,771 


1867 


3334 


14,966 


1871 


2956 


6216 


1876 


6309 


13,408 


1868 


3908 


2,421 


1872 


3700 


8067 


1876 


6076 


10,137 



The Borgie, 

The head waters of the Borgie run into a smaU narrow loch caUed 
Loch Coulside, and on issuing from it flow through a fine series of 
lakes about 10 miles in length, consisting of Loch Laoghal, Loch 
Craggie, and Loch Slam, to all of which salmon have access when the 
river is high. The Borgie has a course of about 9 miles after it issues 
from Loch Slam and falls into the sea at Torri^dale Bay at a point about 
a mile west from the mouth of the Naver. There is one considerable 
fall on the Borgie between Loch Slam and the«#a. It forms an 
impediment, though not an actual barrier to the passage of salmon, 
and it would be a great improvement to the upper fishings if it were 
made more easily passable. This might be efiected without much 
difficulty or expense, by judicious blasting on the right bank of the 
river. Salmon and grilse are caught every year in Loch Slam, the 
lowest of the chain of lakes through which the Borgie flows, and less 
frequently in Loch Craggie and Loch LaoghaL But the angling is not 
nearly so good as it used to be. I met an English gentleman at 
Tongue who had fished in these lochs forty years ago, and he told me 
that, in one day, he had hooked 9 salmon in Loch Slam and landed 7 ; 
that is about as many as are killed in a whole season now-adays. In 
the latter end of the year, salmon run up through the whole chain of 
lakes in the basin of the Borgie to spawn in the stream that runs into 
the head of Loch Coulside, which has a course of 5 miles, and contains 
some excellent spawning ground. An experienced local fisherman told 
me that he had seen as many as 30 pairs of salmon spawning on the 
redds there in the end of autumn. But it is to be feared that very 
few of the smolts bred there will ever reach the sea, as, before doing 
so they must run the gauntlet of four lochs full of yellow trout^ their 
natural enemies and destroyers. The trouting in all these lochs is 
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excellent both with fly and minnow. There are a good many Sdlmo 
ferox both in Graggie and in LaoghaL 

There are two fairly good casts for salmon, at certain states of the 
tide, in the salt water in the Kyle of Tongue ; and salmon and sea- 
trout are also captured by trolling with the natural sand eel in the 
rapid current of the Kyle. 

There are bag-nets in Torrisdale Bay, into which both the Naver 
and the Borgie falls. The following is a return of the fish caught by 
the nets in the Borgie District from 1866 to 1876, both inclusive : — 



Year. 


SalmoiL 


Grilse. 


Year. 


Sabnon. 


Grilse. 


Year. 


Salmon. 


Grilse. 




lbs. 


lbs. 




lbs. 


lbs. 




lbs. 


lbs. 


1865 


3,611 


3,731 


1869 


2,460 


4.173 


1873 


1,576 


5,376 


1866 


1,747 


5,977 


1870 


1,211 


2,865 


1874 


4,189 


15,765 


1867 


1,697 


5,969 


1871 


1,449 


2,963 


1875 


2,408 


5,566 


1868 


1,995 


1,777 


1872 


862 


1,970 


1876 


1,273 


3,944 



The Kinloch. 

This little river rises amidst magnificent mountain scenery on the 
west side of Ben LaoghaL It flows out of Loch-an-Deer, and falls 
into the head of the Kyle of Tongue. Near the Shooting Lodge, a little 
more than a mile from the mouth of the river, there is a considerable 
waterfall, and below it a spacious pool which is a favourite lie for 
salmon. In the latter part of the season, however, they manage to 
ascend this fall, and are caught in some of the pools between it and 
Loch-an-Deer. The Kinloch is reserved entirely for angling. It rises 
and falls rapidly, and is not a river to be depended upon for sport. 
There are several lochs above Loch-an-Deer belonging to the basin of 
the Kinloch, one of which, Loch-na-Halm — a star-shaped loch 13 miles 
from Tongue Hotel and 8 or 9 from Altnahara — is probably the best 
trouting loch in the whole district. On one occasion, along with a 
companion, I captured in five hours, on a day by no means favourable, 
108 beautiful trout, weighing 45 lbs. I have never heard, however, of 
salmon reaching this loch. 

The Hope. 

The Hope is formed by three streams which have their sources on 
the southern confines of the district of Durness. It runs through 
Btrathmore for 6 miles, past the birch-clad slopes at the base of Ben 
Hope, and falls into the head of the fresh water Loch Hope — a 
beautiful lake nearly 6 miles long and from a furlong to f of a mile 
in width — from the foot of which it has a faither course of about 2 
miles, and finally flows into the south-eastern side of Loch Erribol, the 
safest and most spacious harbour on the north coast of Scotland. 
Salmon, grilse, and sea-trout, as well as yellow trout from 10 lbs. 
downwards, are found in Loc^ Hope. But it is an uncertain and 
precarious loch for fishing. There are some good salmon pools on the 
upper Hope, or Strathmore Kiver, in the three miles of its course 
between Dun Dornadilla — said to have been a hunting residence of 
the ancient Scottish kings — and the head of Looh Hope ; and in the 
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lower river, between the foot of the loch and the eea, there are likewise 
some good casts, particularly one below the old cruive dike, now no 
longer in use. 

The following is a return of the weight of salmon and grilse caught 
by the nets in the district of the Hope from 1865 to 1876, both 
inclusive : — 



Year. jSalmon. 


Grilse. 


Year. 


Salmon. 


Grilse. 


Year. 


Salmon. 


Grilse. 




lbs. 


lbs. 




lbs. 


lbs. 




lbs. 


lbs. 


1866 


2,468 


5,314 


1869 


1,871 


4,362 


1873 


1,799 


3,356 


1866 


1,906 


8,776 


1870 


2,396 


2,766 


1874 


2,260 


9,434 


1867 1 2,644 


8,369 


1871 


2,663 


3,941 


1876 


2,301 


3*246 


1868 


3,395 


3,396 


1872 


not 


fished 


1876 


1,894 


6,031 



Early and Late Salmon Rivera, 

The Hope is a later river than any of those that run into the 
Pentland Firth to the east of it. Indeed, it may be said that 
with the Hope the late rivers begin; as all the rivers westward 
from it to Cape Wrath, and southward from Cape Wrath along the 
west coast of Scotland and up to the head of the Scotch shore of the 
Sol way Firth, are, with * scarcely an exception, late ; whereas, almost 
all the rivers eastward of the Hope, between it and Duncansby Head, 
and southwards between Duncansby Head and the Tweed, are early. 
The cause of this lateness or earliness I believe to arise from the 
relative temperatures of the fresh water of the rivers, and of the sea 
into which tiiey falL I stated this theory in letters to the Scotsman 
in October and November 1876; and afterwards more fully in my 
Treatise on Sahrwn Fisheries, in Stanford's series of British Industries, 
and in the Journal of the Scottish Meteorological Society in 1878. 
The Scottish rivers running into the German Ocean are almost all 
early rivers. They have comparatively long courses, and fall into the 
sea at considerable distances from their mountain sources, after nmning 
during some part of their career through districts not greatly elevated 
and possessing a moderate climate. JBut the German Ocean, into 
which these rivers flow, \a a cold sea ; and in winter and early spring 
the river temperature is, in ordinary seasons, probably higher than that 
of the sea, and therefore salmon ascend these rivers early in the 
season. Take the Tay, for example. It is well known that salmon 
run into it in great numbers in the months of December and January, 
so that, wben the fishing begins in February, Loch Tay is stocked 
with clean and heavy salmon. On the west coast, on the other hand, 
the rivers that fall into the Atlantic are nearly all late. They have 
short courses, and their fountain heads are much tilted up, as they rise 
in that lofty and singularly picturesque chain of mountains which, 
beginning not far from Cape Wrath, skirts the shores of Sutherland- 
shire, Ross-shire, and Inverness-shire for more than 100 miles, at 
distances varying from 5 to 20 miles from the western sea. In winter 
and spring, and sometimes even in early summer, these mountains are 
snow-clad or partly covered with snow, and every partial melting of 
their snows brings down torrents of ice-cold water, which rush 
through the short channels of these rivers into the sea. But the 
water of that sea, unlike that of the German Ocean that washes our 
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eastern shores, is warmed by the soft influence of the Gulf Stream, 
and the salmon, consequently, prefer to remain in it until the snow- 
water has run off, and the milder weather of June and July has 
raised the temperature of the river waters, and then they begin to 
a^sceud. In order to test the correctness of the theory above stated, 
careful and prolonged observations on the relative temperatures of 
several late and early rivers, and of the sea into which they flow, 
would be necessary. Such observations have been made for some 
years past by the Scottish MeteoroFogical Society at their station 
at Inverugie, on the east coast, and I believe also by the Duke 
of Sutherland on two early and two late salmon rivers. A very 
ingenious apparatus has been devised by ^Ir Thomas Stevenson, 
C.K, for observations of sea and river temperatures by means of 
thermometers continuously immersed. If the result of such observa- 
tions, carried on for a sufficient length of time, shall be to prove the 
correctness of the theory above stated, we shall obtain something 
approaching to a scientific method of determining the annual close time 
suitable for each river. Another result will be to prove the futility 
of all attempts to change late rivers into early ones by stocking them 
with salmon bred from ova taken from early rivers. For, if the 
theory with regard to the constant and invariable effects of the 
relative temperatures of the sea and of the rivers which fall into it, 
upon the earliness or lateness of the ascent of salmon be correct, it 
seems quite clear that all such attempts are a mere waste of time and 
money. As long as the physical characteristics of the river proposed 
to be converted from a late into an early salmon river, and of the sea 
at its mouth remain unchanged, the mere introduction into a late river 
of fish taken from an early river will have no efifect. The river 
will modify the habits of the fish ; but the fish will never change the 
character of the river. 

Folia 07' Strathbeg. 

This small stream, which flows through Strathbeg amidst some of 
the grandest scenery in Sutherland, and falls into the head of Loch 
Erribol, is included in the same district as the Hope, and has the 
same estuary line. Between the bridge over the high road and the 
junction of the Polla with Loch Erribol, there are three or four deep 
rocky pools, where, at certain seasons and states of the tide, there b 
first-rate angling for sea-trout. I have taken them 4 lbs. weight, and 
I have no doubt that grilse also may occasionally be caught. But 
the Polla is a mountain stream that rapidly rises and as rapidly falls, 
and the angling is very uncertain. 



The Grudie or Dionard. 

This is an excellent salmon river, though not nearly so good as 
it was before the bag-nets were set up in Balnakill Bay, outside the 
Kyle of Durness, into which it falls. It rises at the foot of a 
gigantic precipice, forming part of Meallhorn, one of the Stack Forest 
mountains ; traverses two small lochs ; and then opens out into the 
wider expanse of Loch Dionard, from which it has a course of 14 
miles to the head of the Kyle of Durness. Its upper part is very 
inaccessible. There is not a vestige of a path ; and it cost me a 
rough mountain walk of 14 miles from the keeper's house at Gualin 

O 
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and back to inspect it and Loch Dionard, 1380 feet above the sea. 
Salmon, grilse, and sea-trout ascend to Loch Dionard, and one of the 
best casts in the river in summer and autumn is just where it issues 
from the loch. There is also a good cast on the stream between 
Loch Dionard and the smaller loch above, from which seven fish 
have been taken by one rod in a day. There are some long, deep, 
but somewhat still pools below the bridge on the high road between 
Durness and Gualin, in which the fish are found in the earlier part of 
the year ; but after May they leave these pools, and ascend to the 
rougher streams and pools between the bridge and Loch Dionard. 
The upper part of the Kyle of Durness is a sandy flat, dry at low 
water. But farther down, near the ferry, where there is a strong 
current, there is capital trolling for sea-trout in the salt water, 
using the natural sand eel for bait The Grudie is a late river. 
There is no good fishing in spring. The grilse run in July. The 
keeper at Gu^in House, who has had a long experience of the Grudie, 
told me that, in former years, he had seen 14 salmon taken and 
9 lost by one rod in a single day, and also that he had seen Mr 
Trevillian, the former lessee, take 8, 10, and 12 fish in a single day 
when the river was in good order. At that time, there were no bag- 
nets on the coast, and he imputes the present falling ott* in the 
angling to the placing of these nets too near the mouth of the river. 
There is capitel spawning ground throughout the course of the 
Grudie between the bridge on the high road and Loch Dionard. 



The Inchard, 

After leaving Durness, and crossing the long and steep hill, on the 
summit of which stands Gualin House, I descended upon Kiconich, 
and reached the Inchard, the northernmost of the salmon rivers on 
the western seaboard of Sutherland. This is but a small stream, 
less than the Polla, of a rough and brawling character, and having 
scarcely any pools in which salmon can lie. It is only 2 miles in 
leni^^th, and falls into the head of the salt water Loch Inchard. It 
drains two considerable fresh water lakes, Loch Garbetbeg and Loch 
Garbetmore ; and connected with its basin there is a chain of lochs 
lying in the recesses of a deep and wild corry between Foinaven and 
Arkle, two of the principal mountains of the Stack deer forest. The 
Inchard is not of much value as an angling river. Salmon and sea- 
trout run right through it into Loch- Garbetbeg. They do not 
ascend till late in the season, and it is June or July before the loch 
is fully stocked. Capital sport may afterwards be had in the loch j 
one visitor in Riconich Inn having taken 62 and another 40 salmon 
from it in the course of a single season. The stream which connects 
Loch Garbetbeg and Loch Garbetmore is a mere bum with a few 
deep holes in it. Loch Garbetbeg is a comparatively shallow and 
reedy loch, while Loch Garbetmore is deeper and freer from weeds. 
The latter is said to contain large yellow trout and likewise Salmo 
ferox. 

Not far from Riconich on the road to Scourie, there is a fresh water 
loch communicating with Loch Inchard by a short bum, with a rough 
stony channel. This loch is the lowest of a series of small lochs, all 
connected together, so that it would be worth while to do something 
to facilitate the ascent of salmon and sea-trout. Efforts have already 
been made in this direction by clearing out stonee from the bed of the 
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bum, by forming pools, and by building out rough piers from each 
side of the bum, connecting the lowest loch with Loch Inchard. 
These efforts are said to have been to a certain extent successful, as 
I was told that large sea-trout have been occasionally captured in the 
lowest loch. 

Loch Sandwood aiid the River Shinary, 

Having heard that Loch SandwQpd, a large and deep sheet of water, 
whose western extremity is quite close to the sea, about 7 miles south 
of Cape Wrath, had at one time been a good salmon loch, but had 
ceased to be so since the communication between it and the sea had 
been silted up by sand, I drove to a schoolhouse 7 miles from Riconich. 
and, getting a guide there, walked across the moor to the loch, a 
rough boggy tramp of 4 miles. A small river called the Shinary, 
whose source is not far from Qualin House, falls into the head of Loch 
Sandwood. I reached this river about a mile above its junction with 
the loch. It has some promising-looking rocky pools, and there are 
said to be several deeper ones 3 miles farther up. There is also some 
good spawning ground. A little below the pools where I first struck 
Ihe river, the stream is still and deep, with a fine gravelly bottom in 
many places, well adapted for spawning purposes ; and as the river, 
wh6n I inspected it, was lower than it is likely to be in the spawning 
Season, there would always be water enough to cover the ova deposited, 
if only fish were enabled to ascend from the sea. Loch Sandwood is 
a considerable sheet of water, circular, or rather oval in shape, and 
covering, I should think, about a square mile or 640 acres. The south 
side is very deep all along until quite close to the sea. In places it 
is bounded by low cliffs, and there are large boulders of stone extend- 
ing out into the loch, just such a shore as salmon love to hf unt. The 
north shore is also deep, but not so deep as the south. The loch is in 
general free of weeds, and it should be a splendid loch for trolling. A 
local fisherman told me that he had caught trout 6 lbs. weight with 
the fly, and that a good while ago there was a salmon station close to 
the mouth of the loch. Unfortunately, the westerly winds bring in a 
very heavy sea, which rolls in over a sandy beach, so that the entrance 
to the loch is now almost entirely silted up by the accumulation of 
sand washed in. At the time of my visit, there were mere rills of 
water trickling into the sea, quite insufficient for the passage of a 
salmon or even of a seartrout. The best place to clear a passage for 
fish would be on the south side, close to a great mass of smooth rock 
that stands out above the sand like a wall. 



The Laxford, 

From Riconich I proceeded to Scourie, inspecting the Laxf ord by the 
way. As its name implies (Laxford, salmon firth), this is one of the 
best angling rivers in Sutherland. It is a late river, the principal fish- 
ing months being June, July, and August It issues from Loch Stack, 
and, after a course of 4^ miles, falls into the head of Loch Laxford. 
The public road crosses it by a stone bridge about a quarter of a mile 
before it joins the salt water. Two thousand ^ve hundred salmon ami 
grilse are said to have been taken out of this short but most productive 
river in the course of a single year. Throughout its whole course, it 
is a perfect model of a salmon river, swift sparkling streams alternating 
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with deep and spacious pools; in fact, it is almost all good fishing 
water. It is a splendid river for sea-trout, which in it and in Loch 
Stack are both numerous and large, many of them being 5 lbs. in 
weight. The Laxford salmon average about 10 lbs., and the grilse 
about 6 lbs. Twenty years ago, before there were any bag-nets on the 
coast, 80 salmon and grilse were taken with the sweep net in a single 
haul, from the pool below Laxford Bridge, and 14 fish have been 
captured in a single day by one rod out of the pool known as the 
* Duke's Pool.* I followed the whole course of the Laxford, walking 
down the footpath on the Scourie side of the river from Stack Lodge 
to Laxford Bridge, and in that space of only a few miles I passed 20 
good fishing po'>l3. In fact, a finer combination of pools and streams 
could scarcely be imagined or desired. 

There is a small river called the Duartraore, within the limits of the 
district of the Laxford, which is connected with several lochs, to 
which salmon and sea-trout might be admitted without much trouble 
or expense. There is a fall a little way up from the sea, and an 
attempt has been made to make it accessible for salmon, but the 
result has not as yet been quite satisfactory. The tide comes up to 
the foot of the second lowest pool in the river, and the river should 
be pooled in several places between the fall and the sea, so as to 
afford more lies for salmon. There are plenty of stones lying handy 
for the purposa A subsidiary dam should be made in the narrow 
part of the stream some 30 or 40 yards below the fall, and the run or 
cut at the top of the fall should have an additional resting pool. 
There are about 2 miles of river and two lochs below the bridge by which 
the high road crosses the Duartmore; one small loch above the 
bridge ; and then a fine sheet of water about 3 miles in circumference 
above that. To all of these sea-trout, grilse, and salmon occasionally 
find their way. But I venture to think that the fishing might be 
much improved by putting in a subsidiary dam below the fall as above 
suggested, and also by establishing a small hatchery for the artificial 
breeding of salmon on the head waters of the Duartmore, 



The Inver. 

The Inver is a river of Assynt, one of the wildest and most 
picturesque districts in Sutherland, having an area of 100,000 acres, 
much of which consists of rugged and lofty mountains, and of 
inland lochs, of which there are no fewer than 200, ranging in size 
from Loch Assynt, 7 miles long, and in many places a mile wide, to the 
lakelet only a mile in circumference. This is without counting mere 
lochans or mountain tarns. The Inver flows out of Loch Assynt, and 
has a course of about 6 miles before it falls into Lochinver. In its 
upper part it is comparatively shallow, with a beautiful gravelly 
bottom ; but in its lower part there are a number of fine rocky 
pools, which sometimes in the summer and autumn yield good sport 
to the angler. The Inver is a late river. The fishery officer 
informed me that the fishing in the Inver and Kirkaig, the two 
chief salmon rivers in Assynt, had faDen off" very much, which he 
imputed to the number of bag-nets on the coast An accomplished 
naturalist, who is also an experienced and successful angler, and who 
has personal knowledge of the Inver, Kirkaig, Duartmore, Grudie, 
Naver, and Borgie, writes me as follows about these nets : — 
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Entirely diBsatisfied with the present weekly close time, the disregard 
paid to it by the lessees of nets, and the utter inadequacy of the means 
taken to enforce it, and of the penalties inflicted by the sheriflFs, for 
example, in the case of the Duke of Sutherland v. Speedie. Speedie was 
convicted of having on one occasion 43 nets fishing illegally ; yet the 
sheriff fined him only 6s. a net and £Z of expenses. 

Afterwards lie thus writes about the protection on the Inver and 
Kirkaig : — 

The system of protection on the Inver and Kirkaig is not efficient The 
river watcher does nothing unless ordered by the Dnke's factor to search 
the bag-nets. This order usually is known to the bag-net people as soon 
as an attempt is made to put it in practice. 

He farther writes — 

Would abolish bag-nets, or would not allow double bag-nets, one beyond 
the other with double leaders. I would limit the len^h of the leader and 
the distance of the bag from the shore line. I would limit also the number 
of nets per mile of coast. In Gruinard Bay there are 40 bag- nets. I 
would extend the close time. Upper proprietors are surely entitled to 
more than the short respite from six on Saturday night till six on Monday 
morning. Thev breed all the fish and kill the fewest of them, and yet 
the short weekly close time is all that is granted them. The worst 
feature is the killing of the spring or earliest fish by ba^-nets. I would 
restrict the time of the opening of oag-net fishing. There is plenty of coast 
line for bag-nets without harrying the river mouths. 

Bag-Nets and the Weekly Close Time, 

With regard to the non-observance of the weekly close time by 
fixed nets mentioned in the above paragraph, it oujght to be stated that 
it is, in some measure, owing to the system by which the men who 
work the bag-nets are paid. These men, besides their regular wages, 
are paid to a certain extent by results, and tte more fich they catch the 
more money they receive. The natural and inevitable consequence of 
this system is to induce and encourage breaches of the weekly close time, 
whereve? any pretence for its non-observance can be founded on stress 
of weather, or where the district where the bag-nets are worked is so 
remote and inaccessible as to be seldom visited by the river watchers. 
It is suggested, as a remedy for this, that the bag-nets on this part 
of the coast, whose fishing season at present closes on the 27th August, 
should close on the 27th July; and in return for having this month 
taken off their fishing season should be allowed to fish during the 
fishing season left them, without observing any weekly close time. 
The west coast rivers, unlike those on the east coast, are late or short- 
seasoned rivers; that is to say, the first clean fish do not come up until 
towards the end of May, and the principal fishing months are June and 
July. It would be a great matter if any plan could be devised 
whereby the constant disputes arising between river proprietors in the 
West Highlands and the lessees of fixed nets in and outside the sea- 
lochs could be put an end to. Mr Hogarth of Aberdeen, who has 
about 40 fishing stations, and pays upwards of £5000 a year of rent, is 
in favour of the above proposal, as the following extract from a letter 
from him will show : — 

I have often thought that it would be a very desirable thing for lessees 
of sea coast salmon fishings, and I know it would save them many an 
anxious Saturday night, if an arrangement could be made by which the 
Saturday slap should not applj[ to bag-nets ; that the fishing season should 
be curtailed, for instance, that it would be illegal to have a bag-net in the 
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Bea before a certain dute, and that they must discontinue fishinff after 
a certain date. Some such proposal, if I mistake not, was made by i^ 
Committee of the House of Lords a few years ago. If the dales eoula b<l 
mutually agreed upon, I don*t see why an arrangement, audi as I suggest, 
would not work fairly well I think, at all events, it would be worth 
trying for a given period — say for five years. 

Mr Hogarth is quite right in stating that such a proposal was made 
by a Committee of the House of Lords. But it was twenty-five yean 
ago. In 1860, a Select Committee of the House of Lords was 
appointed to inquire — 

Whether, having regard to the rights of property of the Crown and 
individuals in the salmon fishings on the sea coast and in rivers and estuaries 
in Scotland, it is just and expedient that any, and what, legislation should 
take place for the regulation of such fishings, so for as regards the use or 
prohibition of bag-nets, stake-nets, cruives, and other fixed nets and engines, 
and so far as regards close times or otherwise. 

The Committee, after hearing evidence which occupies 388 folio 
pages, reported, in the first place, that — 

After giving their best consideration to the evidence submitted to 
them, the Comniittee are of opinion, that with a view to the improve- 
ment of the Salmon Fisheries m Scotland, all cruives and fixed engines, 
of whatever kind, both in the rivers and the sea, should be abolisned^ 
and, at all events, no new fixed engines, of any description, should be 
permitted to be erected. 

The Committee then proceed to make certain recommendations, in 
the event of its not appearing practicable to enforce the above com- 
prehensive provision with due regard to the rights of individuals. 
One of these provisions is — 

That the annual close time be from the 20th of August until the 
Ist of February. Rod- fishing to continue till the 16th of October ; 
but that no salmon, the produce of any fishing in Scotlwid, be sold after 
the 1st of September. 

Then follows the provision to which Mr Hogarth alludes. It is dt 
the end of the tenth recommendation, and is in the following terms : — 

That bag-nets and stake nets be either subject to the weekly close 
time, or be wholly removed on the 20th July for the annual doee time — 
that is, a month before the end of the fishing season specified in th^ 
immediately preceding recommendation. 



Returns of Fish caugJU hy Rod in Assynt District, 

There are no returns of the fish taken by rods in the Assynt 
district. But one gentleman writes me that in 26 days he and a 
friend killed 39 fish in the Inver in the month of May. This, 
however, is an unusually good take, as the main run of fish does not 
enter the river till after the first flood in July. Grilse run about the 
same time. In Loch Assynt, from which the Inver flows, salmon, 
grilse, and sea-trout are to be found in summer and autumn, and they 
have been captured by fishing with the fly from the steep rocks between 
Inchnadamph Inn and Ardvreck Castle, below which there is a long 
stretch of deep water. The Loanan, which has a course of 4 miles, 
and connects Loch Awe with Loch Assynt, also contains salmon and 
sea- trout in the latter part of the season. There is a small loch, 
called Loch Mulack Corrie, which lies in a hollow on the skirts of 
r>enmore about an hour and a halfs walk from Inchnadamph Ion, 
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which contains, probably, the most beantiful and best flavoured trout 
in Scotland. This loch is not a mile long, and is narrow, shallow, 
and weedy. It is full of fresh water shrimps, upon which the trout 
feed. An old inhabitant of the district told me that, nearly thirty 
years ago, he had taken trout of 7 lbs. weight out of this loch. At 
present, when Sutherland is overrun with anglers, they are scarcely 
ever got half that size, and they are becoming very shy. In two days' 
fishing, some years ago, I caught 14 weighing 13 lbs., one of them 
being 3 lbs. They are very deep and thick, with small heads, the 
belly is bright golden colour when freshly caught, and the spots 
are like vermilion. The flesh is a beautiful pink colour. 

I was told by the innkeeper at Inchnadamph, who had been for 
many years a keeper in the district, that these trout never leave the 
loch, but spawn there about Christmas. Some have declared them to 
be Gillaroo trout ; but the late Mr Thomas Tod Stoddart, author of 
The. Angler^ 8 Companion to the Rivers and Lochs of Scotland, was 
of opinion that they were not the true Gillaroo ; and the late Mr 
Stirling, of the Anatomical Museum of Edinburgh University, to 
whom I brought a specimen from Sutherland, was of the same 
opinion. 

The Kirkaig, 

This river forms the boundary between the parish of Assynt, in 
Sutherland, and that of Loch Broom, in Cromarty. It issues from 
Loch Fewn, and flows 3J miles into the head of Loch Kirkaig. 
About 2 J miles from its mouth, the whole body of water in the river 
plunges over a perpendicular fall upwards of 50 feet in height, with 
steep and rugged banks both above and below. Between the deep 
black pool beneath this fall and the mouth of the river there are about 
twenty good angling pools. Heavy fish are found in these pools, » 
salmon of 38 lbs. and a yellow trout of 15 lbs. having been captured. 
The river between the head of the fall and the foot of Loch Fewn 
is full of fine streams and pools. But, of course, the great fall forms 
an insurmountable barrier to the ascent of salmon. Loch Fewn is 
the lowest of a chain of five lakes belonging to the basin of the 
Kirkaig, which stretches right across the whole breadth of Assynt 
into the county of Boss, through the most magnificent mountain 
scenery in Scotland. There is no road after you leave the path 
which leads up to the Falls of the Kirkaig until you reach the 
hamlet of Elphin, 10 miles distant, on the borders of Ross-shire. The 
five lochs are Loch Fewn, Loch Veattie, Cama Loch, Loch Urigill, 
and Loch Borrolan. The streams that run into Loch Urigill and 
Loch Borrolan may be considered to be the head waters of the 
Kirkaig, which thus traverses the whole breadth of Sutherland. If 
the FaUs of the Kirkaig and the Black Falls between Cama Loch and 
Loch Veattie were made passable for fish, the whole of these lochs — 
with the exception of Loch Urigill — and their connecting streanxs, 
would be opened up to salmon, and the angling value of the waters 
in the district would Le immensely increased. Next to the opening 
up the Falls of Tummel ; the Falls of Mounessie on the Spean ; and, 
perhaps, the Falls of the Conon and Orrin ; this would be the greatest 
experiment in Scotland in the way of salmonising lochs and rivers at 
present salmonless. Probably an application of the * Macdonald 
* Fishway ' to the Falls of the Kirkaig and the Falls at the foot of 
Cama Loch would be the cheapest and most effectual means of over- 
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coming these obstructions, if an attempt to do so is ever to be 
made.* 

Loch Fewn is a long narrow loch, which lies beneath the range of 
barren reddish rocks, beyond which rise the steep sides and sharp peaks 
of Suilvean or the Sugar-loaf, one of the most remarkable mountains in 
Scotland. The loch has an area of 307*20 acres. The river which 
connects it with Loch Veattie, the loch immediately above, is a fine 
stretch of water about three-quarters of a mile long, with several good 
streams and pools and some excellent spawning ground. I wdked twice 
along its whole length, and feel certain that it would afford capital 
salmon angling if the fish were enabled to ascend the Falls of 
Kirkaig. "We now reach Loch Veattie, an excellent trouting loch, 
4 miles long, and covering an area of about 600 acres. A short 
broad stream unites Loch Veattie and Cama Loch, a spacious sheet of 
water covering an area of 614 acres. Near the head of this stream 
are the Black Falls, which would form an insuperable barrier to the 
passage of fish. There is a long deep pool below the falls, and two 
fine pools between them and the foot of Cama Loch. In the lower 
half of Cama Loch, there are some wooded islands, in the neighbour- 
hood of which there is capital trout fishing. The water here is com- 
paratively shallow ; but elsewhere, especially in the upper part, it is 
deep. A rocky peninsula divides the lake into two halves, the 
upper half stretching away towards the base of Suilvean. I am 
quite convinced that Cama Loch would afibrd splendid angling for 
salmon if they had access to it. Unless the Black Falls be 
blasted, or otherwise made passable for salmon, the salmonising of 
the great chain of lakes belonging to the basin of the Kirkaig will 
be left imperfect For, even if the Falls of Kirkaig were to be made 
passable, this would enable salmon to ascend only into the upper 
Kirkaig, Loch Fewn, the stream between Loch Fewn and Loch 
Veattie, Loch Veattie, and a smaller loch connected with it; 
whereas, if the opening up of the Falls of the Kirkaig were supple- 
mented by the much easier and less expensive operation of opening 
up the Black Falls; the wide expanse of Cama Loch; the Ledbeg 
River between Cama Loch and Loch Borrolan ; Loch Borrolan itself ; 
and the fine stretch of spawning ground in the lower part of the 
river that issues from LocTi Urigill ; would likewise be opened up to 
salmon and sea-trout. In the former case, 2 miles of river aud 1000 
acres of lochs would be made accessible for salmon ; in the latter 
case, 7 miles of river and 1800 acres of lochs. As to Loch Urigill, 
an extensive sheet of water covering upwards of 500 acres, it may be 
left out of the question, as, on the stream which flows out of it and 
joins the Ledbeg River, there are three waterfalls from 12 to 15 feet 
high, and utterly impassable for salmon ; so that it is clear that the 
admission of these fish into Loch Urigill would never repay the expense 
which would necessarily be incurred in enabling them to ascend. 

The present estuary of the Kirkaig is * a straight line drawn from 

* Weather Lump on the north shore, through Big Rock, to the south 

* shore.' It ought to be extended so as to be * a straight line drawn 

* from Kirkaig Point on the north, to Rhu-na-Briag on the south.* 
But this extension cannot take place under the existing Acts, as an 

• I take this opportunity of mentioning that John Young, Esq., C.E. and 
architect, Tay Street, Perth, has been appointed Colonel Macdonald's agent 
and representative for Great Britain and Ireland; and all applications for the 
construction of 'Macdonald Fishways,' or inquiries concerning them, should be 
made to him. (See my account of the ' Macdonald Fish way,* in my Report on 
the Salmon Rivers of the Sol way Firth and of Ayrshire, pages 98-100). 
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estuary line has been already fixed, and there is no power in the 
Secretary of State or in the Fishery Board for Scotland to make any 
alteration or amendment. I have indicated my opinion, and given 
my reasons for it, that such a power should be given in any future 
Salmon Fisheries Act for Scotland. — {See my Report on the Salmon 
Rivers on the Ea^t Coast of Scotland, from the Forth to the Kyle of 
Sutherland^ both inclusive^ pp. 56, 57.) 

The whole of the net fishings belonging to the Duke of Sutherland, 
from the Caithness march to Cape Wrath and from Cape Wrath 
southwards to Lochinver, are at present leased by Mr Speedie of Perth ; 
and, by the kindness of Mr M*Iver, the Duke's factor at Scourie, I 
am enabled to furnish the following state of salmon, grilse, and sea- 
trout taken at the bag-net stations in Assynt and Eddrachillis for the' 
years 1873 to 1883, both inclusive : — 





Salmon. 


Grilse. 


Sea-Trout. 


Year. 














No. 


lbs. 


No. 


lbs. 


No. 


lbs. 


1873 


885 


13,020 


9,676 


57,956 


331 


753 


1874 


1179 


15,477 


3,992 


23,180 


174 


394 


1875 


1330 


16,398 


5,157 


27,646 


186 


393 


1876 


1956 


24,970 


14,565 


84,146 


269 


618 


1877 


2341 


30,398 


8,686 


50,162 


128 


335 


1878 


1568 


23,319 


4,403 


24,869 


279 


582 


1879 


478 


6,690 


6,405 


35,695 


193 


405 


1880 


1398 


17,327 


5,582 


32,061 


190 


395 


1881 


1562 


18,530 


10,087 


55,599 


190 


397 


1882 


2059 


24,344 


6,637 


36,666 


332 


770 


1883 


1897 


21,267 


14,595 


88,524 


423 


1,021 



The above state gives an average of about 1500 salmon and 8000 
grilse taken annually by the bag-nets between Cape Wrath and 
Lochinver from 1873 to 1883, both inclusive. I am likewise able to 
give the following : — 

EETURN of the Rentals of the Salmon Fisheries for the District 
of the EiVERS KiRKAiG, Invee, Laxford, and Inchard, for the 
Years from 1853 to 1862, and from 1875 to 1884, both inclusive. 



Years. 


Rental. 


Total 


Fishings within the Limits 
of Estuaries of Rivers. 


Fishings outside these 
Limits. 


1853 
1854 
1855 
1856 
1857 
1868 
1869 
1860 
1861 
1862 


£135 
135 

135 

136 
410 
410 
305 
300 
300 
300 






£135 
135 
135 
135 
410 
410 
305 
300 
300 
300 




£2666 


... 


£2665 
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Rental of the Salmon Fisheries — continued. 



Years. 


Similar Return. 


Total. 


Fishings within the Limits 


Fishings outside these 




of Estuaries of River. 


Limits. 




1875 


£370 


£400 


£770 


1876 


370 


400 


770 


1877 


370 


400 


770 


1878 


395 


560 


945 


1879 


395 


700 


1095 


1880 


410 


700 


1110 


1881 


410 


700 


1110 


1882 


420 


700 


1120 


1883 


420 


700 


1120 


1884 


420 


700 


1120 




£3980 


£5950 


£9930 



There are two small Hatcheries in the districts of Eddrachillis and 
Assynt, erected, stocked, and maintained by the Duke of Sutherland, 
one at Badcaul and the other at Inchnadamph. They are each 
capable of breeding from 40,000 to 50,000 young fish. But great 
ditiiculty has been experienced in getting a sufficient supply of ova. 
There seem to be numbers of male fish, but very few females. 



The Land-Locked Salmon, 

It seems to me that the Schoodic, Sebago, or Land-Locked salmon, 
might be introduced with advantage into several of the lochs in 
Sutherland, such as Loch Shin, Loch Assynt, Loch Laoghal, Loch 
Craggie, and Loch Hope, and also into Caraa Loch, Loch Veattie, and 
Loch Fewn, the great chain of lakes above the Falls of the Eirkaig. 
These land-locked salmon are found in several localities in the lakes 
and streams of the United States and of Canada, especially in the 
Sebago Lake and its tributaries. They have a general resemUanoe in 
form and colour to the true salmon, or Salmo talar. The young fry 
are so closely alike that the eye fails to detect the difference, if 
mixed together. As they increase in growth, the reproductive 
functions of the males are, in both forms, active at a very early 
stage, while yet in what is known as the parr stage, marked exter- 
iially by the presence of bright red spots and dark transverse bars 
or * finger marks ' on the sides. The adults have identical habits in 
the spawning season, and the same remarkable external changes 
take place in the adult males at that season of the year — the 
deepening of the body, the lengthening of the head, the curving 
of the jaws, the growth of the wonderful hooked bony process 
on the tip of the lower jaw, the assumption of brighter colours — 
though these changes are generally not quite so marked in the land- 
Ipcked as in the migratory varieties. On the other hand, there are 
Several well-marked differences between the two, and some peculiarities 
vhich favour the theory of an arrested development. For example, 
llhe dark bars on the sides, which are very prominent marks on the 
young fish, but entirely disappear in the adult migratory salmon, are 
always retained in the inner skin of the land-locked salmon, and may be 
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found by stripping the outer skin off; and caces of the retention of the 
external bars have been observed in individuals 13 inches long, though, 
normally, they become invisible from without when the lish is about 
8 inches long. The inferior size of the land-locked salmon is accom- 
panied by a lower rate of fecundity ; but what is remarkable is, that 
the individual eggs of the smaller hsh are of the larger size, the 
difference being quite noticeable, and amounting to about 20 per cent, 
in weight The habits of the two forms of salmon afford the strongest 
contrasts. The anadromous salmon has its home in the sea, and there, 
almost exclusively, are its feeding grounds. It visits the fresh water 
for the purposes of breeding, and falls off in flesh and condition after 
a stay therein. Its young, on attaining the age of one or two years 
and a weight of a few ounces, descend to the sea to complete their 
growth. The land-locked salmon does not migrate to the sea, but has 
its home in the fresh water lakes snd rivers, and instead of fasting for 
six months at a time, only curbs its ravenous appetite for a few weeks 
at the spawning season, which takes place about a week lat^r than 
with the migratory salmon. 

As to size, the average weight of the adult land-locked salmon 
of the Penobscot Eiver, in the State of Maine, is 13 lbs. and the 
fish of the Sebago Lake are as large. But in most of the lakes 
and streams of the States they are smaller, 5 lbs. being about the 
average weight, though much larger individuals are occasionaDy met 
with; such as one that was found stranded and dead in Eogers 
Brook, in Bridgeton, in 1883, which was 30 inches long, and weighed 
25 lbs. In Grand Lake stream, some hundreds were weighed in the 
autumn of 1883, with the result that the mean weight of the males 
was 3*2 lbs., and of the females 3 lbs. The land-locked salmon appear 
to thrive as well, other things being considered, and to attain as large 
a size in lakes of a few hundred acres in area as in those covering 
thousands of acres. For example, the largest fish in Grand Lake 
region are found in West Musquash Lake, the area of which is less 
than 1000 acres; and among new localities may be mentioned 
Shrewsbury Lake, in Vermont, only one mile long and half a mile wide, 
where signal success has attended the introduction of this fisL Depth 
of water appears to be of more importance than extent of area ; and, 
as a rule, the largest salmon are found in deep lakes. Thus, among 
the native haunts of the land-locked salmon, Lake Sebago, where 410 
feet of water have been found, contains the largest fish in the State of 
Maine; while West Musquash Lake, which produces the heaviest 
salmon of that region, is known to be, in some places, over 130 feet 
deep. Grand Lake is 115 feet in depth, and Shrewsbury Lake, in 
Vermont, 160 feet. A competent American observer states that he 
does not think that the land-locked salmon would thrive where they 
were compelled to endure through the summer a surface temperature 
of 70 degs. Fahrenheit or upwards. Assuredly, there need be no fear 
of that in any of our Scottish lakes. But, apart from temperature, 
these fish are not fastidious. Muddy water is certainly objectionable ; 
but among their native haunts there are many lakes the waters of 
which are strongly coloured with peaty and earthy solutions. The 
land-locked salmon spawn on gravelly rapids in rivers and brooks. 
Colonel Macdonald, Fishery Commissioner for the State of Virginia, 
and inventor and patentee of the * Macdonald Fishway,' told me 
when he was in Scotland last autumn, that he felt certain that the 
land-locked salmon would thrive in many of our Scotch lakes, and 
that impregnated eggs could be had from the United States Fish 
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Commission. The last Report of that Commission states that there 
have been distributed, during the year to which it refers, no fewer 
than a million and a-half of the eggs of the land-locked salmon for 
the purpose of stocking the rivers, lakes, and ponds of America. Loch 
Awe, Loch Lomond, Loch Rannoch, Loch Fannich, and many other 
large Scotch lakes, besides those of Sutherland, would probably be 
appropriate localities for the land-locked salmon. I think, however, 
it would be a mistake to attempt to introduce it into lakes such as 
Loch Naver, Loch Stack, Loch Brora, and Loch Tay, which are every 
season well-stocked with salmon and sea-trout 



THE SALMON RIVERS OF CAITHNESS. 

There are half a dozen salmon rivers in Caithness ; valuable bag-net 
fishings on the sea-coast ; and one or two lochs frequented by salmon. 
But there is not a single District Board in the county, so that 
the enforcement of the annual and weekly close times and the 
prevention of poaching is left to gamekeepers employed and paid by 
proprietors and their lessees. It is stated in Sir John Sinclair's 
Statistical Account of Scotland, published during the closing decade 
of the last century, that ' there are six rivers in Caithness where 

* salmon is caught — Thurso, Berriedale, Langwell, Wick, Forss, and 

* Dunbeath/ Salmon are still caught in five of these. But pollutions 
and neglect have entirely ruined the salmon fishings in the Wick 
river. The following is a more particular account of the present state 
of the Caithness rivers. 



The Berriedale and Langwell. 

After leaving Sutherland, I crossed the bold promontory called the 
Ord of Caithness, a little to the north-east of which the Berriedale 
and Langwell Rivers join the sea. The Duke of Portland is the sole 
proprietor of these two rivers, which rise in the deer forest of 
Braemore and join each other 200 yards from the sea. The Berrie- 
dale has a course of 20 miles and the Langwell of 10 miles. It had 
been very dry weather for some time before I inspected these rivers, 
and they were then at their lowest The gravel bar which stretches 
across the mouth of the Berriedale completely closed all access to the 
united streams. I walked across it almost dry shod. Not a parr 
could have ascended ; and the only evidence of there being a river 
above was afforded by some tiny rills of water trickling from the 
bottom of the bar towards the sea. In the bend of the stream, a little 
way above the bar, there are abrupt rocks about 30 feet high ; and it 
might be possible to cut a channel for the river through these rocks 
to the sea beyond, quite away from the gravel bar. But the opera- 
tion would be expensive, and the results uncertain. Another plan 
would be to place a dam and sluices across a narrow rocky gorge on 
the Langwell River, about a mile from the sea, so as to pond up the 
water which might be let down in an artificial flood, and enable 
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fish to pass the bar. The main run of fish is in June and July. 
Under the existing Estuary Bye-Law, bag-nets are permitted to be 
placed, and are placed, within 350 yards of the mouth of the Berriedale ; 
and there can, in my opinion, be no doubt that their being placed in 
such mischievous proximity inevitably and greatly deteriorates the 
angling in the river. From 6000 to 8000 fish are annually taken 
in this district by bag-nets, the greater part of the take being grilse. 



The Dunheath. 

The Dunbeath River falls into the sea, after a course of 1 2 miles, 
near the village of Dunbeath, 6 miles north-east of the mouth of the 
Berriedale. Mr Thomson-Sinclair is the sole proprietor. There are 
several good pools a short way up this little river, the fajl pool being 
the best. The spring fish run from 10 to 15 lbs.; but, in the fall 
pool, a salmon of 25 lbs. has been taken. About 50 salmon and 
grilse, on an average, are taken in the river every season. It yields 
also a good many sea- trout. The bag-net fishings belonging to Mr 
Thomson-Sinclair, in the vicinity of the mouth of the river, are let to 
Mr Hogarth of Aberdeen. Like most rivers belonging to a single 
proprietor, the Dunbeath is well managed and etficiently protected. 



The Wick. 

This river has a course of upwards of 20 miles, and falls into the 
sea at the town of Wick. It used to be a good salmon river, but the 
discharge into it of the whole sewage of Wick, besides dye-stuffs and 
other pollutions; want of watching; and general neglect, have entirely 
ruined the fishings. The old cruives are situated about a mile above 
Wick ; and I was told that, fifty years ago, numbers of salmon used 
to be taken out of the pool below the cruive dike by the sweep-net 
The lower part of the river, from the cruives to the bridge at Wick, is 
very muddy and filthy at present, and would require to be cleaned out 
if the fishings are to be restored. About 9 miles from Wick, is the 
Loch of Watten, the largest sheet of water in Caithness, covering 921 
acres. It is a shallow loch, nowhere above 15 feet deep, with a 
bottom composed chiefly of mud and marl, but also of gravel and 
sand and moss. There is a loch above it called Loch Scarmclete, with 
which it is connected by a bum called the * Water of Wick.' Salmon 
and grilse have occasionaDy, but rarely, been hooked by anglers in the 
end of the season in Loch Watten. It is famous for the quality of 
its trout, which average about 2 to the lb., but which have been killed 
as heavy as 5 lbs. The loch is connected with the Wick River by a 
small stream or lade supplying a mill nut far from one of the best 
pools on the river, called the * Mill Pool/ and by another cut or outlet 
which leaves the loch not far from the lade. These two join below 
the mill, and run into the Wick River. It might be advisable to 
make a direct cut from the loch to the river, starting from near a boat- 
house with a corrugated iron roof on the banks of the Loch of Watten, 
and reaching the river at the corner of a field about 15 chains east of 
the village of Watten. The fall from the Loch of Watten to the 
river, where the waste-water is discharged, is 6 feet 8 inches ; and 
the mill is 515 yards from the sluice which regulates the outflow 
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from the loch. The miller told me that, .twenty years ago, he had 
taken 4 salmon in one day out of the Wick River, 2 of which, weigh- 
ing together 25 lbs., were captured in the mill pool He also men- 
tioned that he had killed yellow trout in the river of 8^ lbs., and in 
the loch of 5 lbs. There are good angling pools and good spawning 
ground in the Wick River, between the bridge at Watten and the old 
cruive dike a mile above Wick. In the Wick River, salmon run from 
end of February to Ist May, grilse from end of July, and sea-trout 
somewhat later. 

I am indebted to the Rev. Mr Gunn of Watten, who has fished the 
Wick for sixty years, for the following highly interesting information 
about the Wick River and Loch Watten, in his answers to the printed 
query relating to the * Take of Fish ' : — 

About 100 or 120 years ago, when every one could fish in any way he 

S leased, on a certain day in August, the people from all the surrounding 
istricts met at the cruives on Wick River, about a mile above the town, 
and loaded their carts with salmon for winter use. During last seaaon I 
don't suppose there wei*e moi-e than a score of salmon taken. 

I have fished this river for more than sixty years, during all which time 
salmou have regularly decreased, excepting the year 1832, the year of the 
Reform Bill, and the first visit of the cholera ; whether these affected the 
salmon. I can't say. Trout have diminished even to a greater extent, 
especially during the last ten years in Wick River, and not lees so in the 
Loch of Watten. Fifty years ago, it was not unconnuon for men to get 
trout of Ij to 2 lbs. in Wick River, and about 4 lbs. in Watten Loch, and 
counting ^niall and great, a basket of 4 to 6 dozen. Now, it is rare to get a 
trout of i lb. in the river, or much above 1 lb. in the loch, with a basket of 
half a dozen to 2 dozen. In the early period, too, our tackle was home- 
made and rude. 

(7flw«w of Diminution of Fish. — 1. Satmon. — Chief cause nets in Wick 
Bay — probably also dye-works at Wick — and otters, which breed numerously 
about the River Wick and Loch of Watten; possibly artificial manures, 
largely used everywhere, may affect the fresh waters. 

2. Trout. — All shepherds say that where sheep increase trouts diminish. 
Our river banks of old were pastured almost wholly by black cattle, in 
whose droppings, flies, &c. of all kinds bred abundantly. Now they are 
pastured almost wholly by sheep, in whose di*opping8 they cannot breed. 
Consequently, there is not one fly on the river now for every thousand 
there were in old times, and the trouts are starved out of the river. To 
this add sheep-washing, numbers of boys fishing, &c. 

The fishing in Watten Loch has doubtless been affected by diminished 
amount of flies and other food ; also by the number of boats fishing wheft 
the weather suits, and the occasional use of the artificial otter. But the 
chief causes, I think, have been the wholesale capture, in ditches and small 
rivulets running into the loch, of spawning trout by farm servants and 
others ; though this has been somewhat checked of late ; and secondly, 
the havoc made among the trout, as soon as the late Duke of Portland ^ot 
possession of the estate of West Watten. For two whole seasons he had nis 
Keepers fishing from boats with the artificial otter ; and probably not less 
than from 4000 to 6000 large trout were captured, and conveyed alive in 
tanks of water to the River of Berriedale on another of his Grace's estates, 
where 1 am told they first ate up nearly all the salmon spawn in that small 
river, and then died for want of food The Loch of Watten has never 
recovered the effects of these two seasons, and the subsequent occasional 
use of the otter by his Grace's keepers. 

With regard to salmon, I should have added, that as all the arable land 
in this district is what is called * furrow drained/ or * thorough drained,' and 
the moors mostly sheep drained, the river floods, in time of heavy rain, came 
down with great rapidity and violence, sweeping awav much of the salmon 
spawn, and often leaving it on the grassy banks. The ' spate,' that of old 
took three days, now takes only six or eight hours to come to its height 
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The Wester River and Loch, 

About 6 miles north from Wick is the Wester River, which rises in 
the parish of CaDisbaj, and, after a course of a few miles, falls into 
the Loch of Wester, from which, after a run of a mile further, it falls 
into Sinclair Bay. The loch is a mile and a-half in circumference. 
The river after leaving the loch winds a good deal, and is very deep 
much resembling the Howmore, the best fishing river in South Uist 
It is said to contain good yellow trout and also heavy sea-trout in the 
season. 

The Loch of Wester has been long celebrated for the size and excel- 
lence of its sea-trout, as we find the following account of them in 
the volume of Sir John Sinclair's Statistical Account of Scotland, 
which was published in 1794 : — *The Loch of Wester, communicating 

* with the sea, produces plenty of excellent salmon-trout, some of 

* them 2 feet in length, remarkable for flavour, delicacy, and richness. 

* Hitherto they have been caught only for the use of the neighbour- 

* hood, but might become a valuable article of commerce, if their 

* excellence was known to the luxurious citizens of London.' 

It is proposed to dam up the loch, and have sluices^ so as to be able 
to let down a spate when necessary, and thus induce salmon and sea- 
trout to ascend. It would not be advisable to place the dam and 
sluice close to the loch, as the land on each side is very low. 
The best place, so far as I could judge, for a dam and sluice is 
about 120 yards above the bridge, where the banks of the river are 
highest. But as there are three proprietors on the loch, they might 
not all agree as to the propriety of extending its area, especially as the 
ground around it is under cultivation. 

The Thurso. 

The Thuiso is well known as one of the best and most productive 
spring salmon riven in the United Kingdom. The whole of it belongs 
. to one proprietor, Sir J. G. Tollemache Sinclair, Bart, Thurso Castle. 
But for thirty years it has been let, first to the late Mr William 
Dunbar, and now to his representatives. It is by far the longest and 
largest river in Caithness, having a drainage area of 162 square miles ; 
while the Berriedale and Langwell, the Dunbeath, Wick, and Forss, 
all taken together, drain only 257 square miles. It rises in the ridge 
of hills that divides Caithness from Sutherland ; traverses almost the 
whole length of the county; passes through Loch More, 20 miles fi-om 
ite source ; and issuing fiona that loch runs for another 20 miles before 
it falls into the sea at Thurso. It is very well managed, and has long 
afforded first-rate angling from the 1 2th January, when the rod-fishing 
season begins, until the end of May. The bag-nets at the mouth don't 
begin fishing until the 1st June, which gives the river fair play, and 
secures an ample supply of fish to the eight rods, among which the 
angling is divided. After the end of March, the principal rod-fishing is 
in Loch More, which is about a couple of miles in circumference. 
Nothing but fair casting with the fly is allowed. There is said to 
be a high fall above Loch More, which prevents the ascent of salmon 
to 6 miles of good spawning ground. When I was inspecting the 
Thurso, Mrs Dunbar, and her daughter Mrs Sutherland, complained 
of the injury done to the river by sheep-washiug. They stated that in 
the months of June and July last (15th June to 15th July) 1300 sheep 
had been washed, to the great injury of the fry in the river. 
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The Thurso has long been famous for its abundance of salmon, and 
it is said that at one time salmon to the value of i£1610 were annually 
barrelled and exported from Thurso. It is stated in Sir John Sinclair's 
Statistical Account of Scotland, that the River Thurso frequently yielded 
from 150 to 200 barrels of salmon in a year, and that it is a well 
attested fact that, about the middle of last century, 2560 salmon were 
taken in a single haul of the net from one pool in the river.* 

At that time, the salmon fishing in the Thurso commenced in 
November and ended in August The greater part of the fish taken 
were boiled and kitted, and conveyed on board smacks to London. 
There was no preservation of kelts in those days, as we are informed 
that 1 200 have been sent from the Thurso in a year, and the general 
average was from 700 to 800 in a season. 

The greatest number and weight of fish killed by the rod in the 
Thurso since 1853, was in 1S63, when 1510 fish, weighing 14,777 J lbs., 
were captured; and the next best year was 1874, when 1240 fish, 
weighing 13,870 lbs., were taken. The smallest number was in 1881, 
when only 236 fish, weighing 2830 J lbs., were killed. 

Mrs Dunbar has kindly supplied me with the following interesting 
tables of the number of salmon taken by the rod on the Thurso, in 
each year from 1853 to 1882, both inclusive. From these tables it 
appears that, in thirty years, 19,112 fish, weighing 202,499 J lbs., or 
upwards of 90 tons, were killed with rod and fly on the Thurso during 
the first five months of the year. The last ten years, however, show 
rather a falling off, when contrasted with the ten years immediately 
preceding; 7378 fish, weighing 75,115 lbs., having been killed from 
1863 to 1872, both inclusive; and only 6112 fish, weighing 71,003 lbs., 
having been killed from 1873 to 1882, both inclusive. It is gratify- 
ing, however, to see that the average weight of the salmon has been 
steadily increasing, attaining, for the last period of five years, the very 
good average of 11*83 lbs. During the period of thirty years over 
which these tables extend, one rod has once killed 21 salmon in a day; 
17 have been three times killed in a day ; 15, twice ; 14, once ; 13, 
seven times; 12, eight times; 11, twenty-one times; 10, twenty-four 
times ; 9, twenty-eight times ; 8, fifty-four times ; and 7, seventy-three 
times. The Helmsdale and the Thurso are excellent examples of the 
happy results which follow from striking a fair balance between rods 
and nets. In the former case, the nets do not begin until 1st May 

• Tho following particulars of this extraordinary fishing are taken from 
Appendix No. IIL to the * Statistical Account:' — *In the preceding statistical 
' account (cap. 2, section 1 ), mention is made of the celebrated draught of salmon 

* in the river Thurso, when no fewer than 2560 were caught In order to have 

* the fact ascertained, the following certificate Nvas given by three persons of un- 

* questioned veracity, who witnessed the transaction : — ** Thurso, 23rrf August 

* 1792.— Mr George Paterson, now Baillie of Thurso, George Swanson, shoemaker 

* there, and Donald Finlayson, senior, fisher there, do hereby certify and declare, 

* that upon the 'iSrd day of July, old style, we think in the year 1748 or 1744, 

* there were caught at one haul, in the Cruive Pool, upon the water above the 

* town of Thurso, 2560 salmon. These fish were caught by a large net, be^nninff 

* the sweep at the Cruives, and coming down the stream to a stem at the low end 
• • of the pool. The net was carried down the water by about 18 or 20 men with 

* long poles in their hands keeping down the ground rope, and the fish were 
' afterwards taken ashore by dozens in a smaller net. Each man got a fish and 

* some whisky for his trouble. We farther personally certify and declare that 

* we were personally present when these fish were caught (Signed) George 

* Paterson, George Swanson, Duncan D, F. Finlayson.'*' 

The next greatest haul to the above that I have heard of in Scotland was taken, 
in 1648, out of the Sluie Pool in the river Findhorn, where 1300 admon were 
netted in one night ; 540 being taken at a single draught (See my Report on 
the Salmon Rivers on the East Coast of Scotland, page 29). 



Digitized by VjOOQIC 



of the Fishery Board for Scotland. 



123 



and in the latter until Ist June. The spring fish have thus free 
access to the rivers ; then, in the middle of the season, the nets com- 
mence End make a very good thing of it, as is shown by the fact that, 
in 1876, the nets in the Helmsdale District took 5116 lbs. weight of 
salmon and 22,167 lbs. weight of grilse. 



Thurso. 

Number of Fish Killed in each Year. 

Average Weight 10'21 lbs. Average Weight 9*88 lbs. 



Year. 


Fish. 


Weight 


1863 
1854 
1855 
1856 
1857 


366 
379 
954 
358 
426 


3,654 lbs. 
3,907 „ 
9,674 „ 
3,616 „ 
4,410 „ 


Total 


2473 


26,260 „ 



Year. 


Fish. 


Weight. 


1858 
1869 
1860 
1861 
1862 


411 
658 
1041 
544 
495 


4,013 lbs. 
6,611 „ 
10,132 „ 
5,544 „ 
4,821 „ 


Total 


3149 


31,121 „ 



Until about 1857 there were fewer rods; after that time seven rods ; from 
1870 eight rods. 

In 1858 the Loch and Beats 7 and 8 were let separately, and the fish 
killed on them are not included in the Log Book. 



Year. 


January. 


Feby. 


March. 


April. 


May. 


Total. 


Weight. 


1863 
1864 
1865 
1866 
1867 




206 
16 
34 
20 
75 


317 
157 
132 
124 
68 


290 
259 
203 
109 
207 


697 

128 

83 

78 

371 


1510 
560 
452 
331 
721 


1,466^ 

5,344 

4,397 

3,298 

7,301i 


Total 


... 


351 


798 


1068 


1357 


3574 


36,007 



Average Weight 9*79 lbs. 



Year. 


January. 


Feby. 


March. 


April. 


May. 


Total 


Weight 


1868 




100 


244 


490 


178 


1012 


9,661 


1869 




91 


160 


240 


236 


717 


7,306* 
9,679$ 


1870 


8 


70 


217 


317 


275 


887 


1871 


1 


33 


83 


192 


131 


440 


4,777 


1872 


4 


62 


125 


246 


311 


748 


8,694 


Total 


• 13 


366 


819 


1485 


1131 


3804 


40,108 



Average Weight 10-54 lbs. 



Digitized by VjOOQIC 



124 



Appendices to Third Annual Beport 



Year. 


Jaanaij. 


Feby. 


March 


April. 


May. 


Total 


Weight 


1873 


9 


22 


98 


268 


210 


607 


7,922 


1874 


11 


47 


80 


636 


466 


1240 


13,870 


1876 


7 


71 


226 


267 


30 


690 


6,662 


1876 


16 


28 


88 


246 


166 


643 


6,408 


1877 


7 


66 


230 


191 


246 


740 


7,833} 


Total 

1 


60 


234 


721 


1597 


1118 


3720 


42,696} 



Average Weight 11*47 Iba. 



Year. 


January. 


Feby. 


March. 


April. 


May. 


Total. 


f 
Weight 


1878 
1879 
1880 
1881 
1882 


16 

2 

19 

8 


79 
6 

30 
7 

41 


160 
64 

164 
37 

104 


405 
146 
178 
136 
292 


98 
97 
84 
66 
185 


768 
304 
466 
236 
629 


9,91 U 
3,720 ; 
5,407 
2,830 
6,437 


Total 


46 


162 


609 


1167 


520 


2392 


28,307 



Average Weight 11*83 Ibe. 
. Average Nvmber of Fish per Month. 



Year. 


Januazj. 


February. 


March. 


ApriL 


Maj. 


1863-67 




70 


169 


213 


271 


1868-72 


... 


74 


164 


297 


226 


1873-77 


10 


47 


144 


319 


223 


1878-82 


9 


32 


102 


231 


104 



In the earlier yean, January and February are reckoned together. 

There used to be for many years a salmon hatchery on a considerable 
scale at Brawl Castle. But like the Duke of Sutherland's hatchery 
on the banks of Loch Brora, it has been given up, and there has 
been no artificial propagation of salmon for five years. 



The Forss. 

The Forss is 15 miles in length, and falls into the North Sea 6 miles 
to the west of Thurso. There are several lochs connected with its 
basin, the chief of Which is Loch Shurary, about 8 miles from the sea, 
to which Salmon, grilse, and sea-trout ascend in the season. The 
Forss is an early river, grilse having been caught laft year on the 7th 
and 11th April. The fishing has greatly improved during the last 
few years. In 1882, the keeper had 46 salmon to his own rod in six 
days' fishing, the largest number in ona day being 11 fish ; and, at 
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the time of my visit on the 2l8t of last June, be had killed 57 fish. 
Tltere is a hatchery on a bum which runs into the Forss, which has 
been in operation for about seven years, and the keeper, Macnicoll, 
told me that he thought the effect of the artificial breeding of salmon 
had been greatly to improve the angling in the river. He stated 
that, before the hatchery was established, the highest take by the 
rod was from 50 to 60 fish in a year. Now, the take has risen to 
200. He also stated that he thinks that one effect of artificial 
breeding has been to make the river earlier; and he mentioned that 
several of the smolts artificially hatched out had been marked with 
platinum wire on the dead fin, and some of them were got afterwards 
as salmon in the nets near John 0*Groat*s House, about 25 miles to 
the eastward of the mouth of the Forss. The hatchery is supplied 
with spring water filtered through perforated zinc and charcoal. 
Macnicoll has shown great ingenuity and thoughtfulness in the way 
he has managed this hatchery, and in the precautious he has adopted 
to prevent the deetniction of the fry he puts into the burn close to 
the hatchery, and afterwards allows to go down into the main river 
In general, when such fry are put at once into a river, without any 
precautions being adoptee^ they merely serve to feed the yellow trout 
and eels. But, in this case, the hatchery is close to the bank of a small 
bum which runs into the Forss about a mile further down. Before 

Sutting in the fry, tliis burn was dammed back, so that between the 
am and the Forss its bed was almost dry, and all the trout and eels, 
to the number of a great many dozen, were taken out of it before the 
fry were put in, so that, by the destruction of their natural enemies, 
they were given a fair chance of thriving and growing. The mouth 
of this burn is closed to a certain extent, by an apparatus resembling 
a cruive-box, which prevents yellow trout from the Forss getting into 
the bum, and captures them when they make the attempt. At the 
same time, the salmon fry, when inclined to leave the bum and go 
down to the river, are able to do so through the small meshes of a 
wire screen which forms the back of the box or cruivo, and prevents 
the ascent of yellow trout This screen is so constructed as to be 
capable of removal at pleasure, in order to be cleaned from weeds 
and other obstructions. The hatchery measures 10 feet by 10, and 
the average number of fry hatched out is 200,000. But one year 
250,000 were hatched, and 240,000 fry turned into the Forss. 

There are several good salmon pools on the Forss, both above and 
below Westfield Bridge ; and about a mile from the sea there is a fall 
immediately below Forss House, which supplies a mill. There is an 
interval of at least 25 feet between the water above the fall and the 
pool below. But the fall is so broken that fish have no difficulty in 
ascending when the river is in such a state as to induce them to run. 
Between the fall and the sea, the Forss is comparatively deep and still, 
and affords capital angling when the river is in good ply and there is 
a strong breeze. In Loch Shurary, from which the Forss flows, salmon 
have been frequently taken with the fly. There is much good spawn- 
ing ground above that loch. At present, the fishing season on the 
Forss does not begin until the 11th February; but I agree with the 
keeper in thinking that, while the netting season should be left as it is, 
the angling season should be made the same as that on the Thurso, 
the salmon river immediately to the east, and on the Halladale, 
Strathie, Naver, Borgie, and Hope, the five salmon rivers immediately 
to the west of it; that is to say, the rod fishing season should be from 
12th January to 10th September. 
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THE SALMON RIVERS ON THE WEST COAST 
OF ROSS AND CROMARTY. 

The Polly. 

The northernmost salmon river in the county of Cromarty is a small 
stream called the BoUy, which belongs to the Duchess of Sutherland 
There are no fewer than eleven lochs belonging to the basin of the 
Polly, one of which — Loch Skin-a-skink — is nearly 15 miles in 
circumference. The Polly flows through three lochs after its exit from 
its great reservoir Loch Skin-a-skink, and it has a winding course of 
2 miles from the lowest loch from which it issues, to the sea at Inver- 
poUy. When I first inspected it in 1878, I found that the ascent 
of salmon to this extensive series of lochs was entirely barred by 
waterfalls in the course of the Polly. There are two falls about a mile 
and a half from the mouth of the river, a little way below the loch 
next to the sea. Immediately above these falls, the river divides 
into two branches, the larger passing over the falls, and the smaUer 
running through a narrow channel, with a comparatively easy gradient 
and joining the main stream beneath the lower fall I then recom- 
mended that this channel should be enlarged and deepened, and the 
main body of the stream diverted into it, which would soon widen 
the passage for itself, so as to enable salmon and sea-trout to surmount 
the falls. This has since been done by the lessee of the fishings and 
shootings, and when I inspected the Polly last summer the keeper 
informed me that the experiment had been attended with success, 
and that salmon can now get over the lowermost falls and so pass into 
the loch nearest the sea. Sea-trout up to 3 lbs. weight have been 
caught in it, and salmon have been more than once raised but not 
captured. The river below these falls has been much improved since 
my visit in 1878, several new pools having been formed and existing 
pools improved. The opening up of these falls is, however, only the 
first step towards salmonising the lochs in the basin of the Polly ; as 
above the lowest loch, and on the stream between it and the second loch, 
there are falls much more difl&cult to overcome, but, the opening 
up of which would turn the nine lochs above and their connecting 
streams from mere trouting waters into salmon waters, and would thus 
immensely increase their importance and value. These falls are about 
24 feet in height, the river at the time I saw it being extremely low, 
at least 2 feet below fishing trim. It occurred to me that by carrying 
from the stream above to the pool below, along either of the perpendi- 
cular sides of the rock below the fall, wooden troughs, in successive 
steps, supported on iron struts fixed into the rock, it might be possible 
to enable salmon to surmount this obstacle without incurring very 
great expense ; and I feel certain that Colonel Macdonald could put 
up one of his fishways for a sum not exceeding £500. Above this 
fall there are two lochs, one about a mile, and the other about 3 
miles in circumference ; and then comes the wide expanse of Loch 
Skin-a-skink, covering 1 638*40 acres, connected with which by various 
streams are seven other lochs, the largest of which is Loch Achyle, 
between Loch Fewn and Loch Skin-a-skink. The head of Loch 
Achyle is less than half a mile from Loch Fewn, and its lower 
extremity is within about the same distance of Loch Skin-a-skink, 
8o that the lochs belonging to the basin of the Kirkaig and these 
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belonging to the basin of the PoUy are brought very doso together. 
In Black's map of Scotland and in the map given with the Sportsman's 
Guitle, a river is marked as running from the head of Loch Achyle 
into Loch Fewn. But this is a mistake, as I ascertained by careful 
personal inspection that there is no connection whatever between the 
two lochs. 

The trouting in Loch Skin-a-Skink is excellent, and it contains an 
unusual number of large trout I once killed one 6 lbs weight, and 
a friend who was with me in the boat at the time shoitly afterwards 
captured one of 12 lbs. The same gentleman, in 1878, took 18 trout 
in one day in Loch Skin-a-skink, weighing 36 lbs. They were all 
caught by trolling with large-sized phsmtom minnows. Between the 
lower faUs and the sea there is some good spawning ground on the 
Polly. In a very good year, such as 1883, between 40 and 50 
salmon and grilse have been taken in the Polly. 



T?ie Kennart, Ullapool, and Broom. 

Two small rivers, the Eennart and the Ullapool, both belonging, 
like the Polly, to the Duchess of Sutherland, are next met with. 
The fishing in both has greatly fallen off since the establishment of 
bag-nets near their mouths. One gentleman, well acquainted with 
these rivers, writes me that, thirty years ago, he has sometimes caught 
from 10 to 12 salmon in a day in the Ullapool, a thing utterly unheard 
of now. The Broom and the Ullapool have the same estuary line, 
namely, 'a straight line drawn from Ru-na-Caddal on the north 

* to Ru-Camas Voarach on the south.' I humbly venture to think 
that the Kennart, as regards estuary, should be united with the 
Broom and the Ullapool, and that the estuary line for the three com- 
bined rivers should be * a straight line drawn from Rudha Dubh Ard 

* on the north to Cailleach Head on the south.' 

The Broom rises among the Dirrie mountains, its two head streams 
issuing from two lochs 6 miles apart, called Loch Droma and Loch-a- 
Bhraoin ; and after the junction of these two streams it has a course 
of 4| miles, and then falls into the head of Loch Broom about 7 
miles from the village of Ullapool. The most easterly branch of the 
river flows for nearly a mile, through a magnificent rift or canon in 
the rocks. The walls of this chasm are perpendicular, and about 200 
feet in height; and, near the top of it, the river falls in one leap 180 
feet. From the foot of this fall to the sea the distance is between 
5 and 6 milea From the Linn below the falls, on the other branch 
of the Broom, which joins the Loch Droma branch near the foot of 
the chasm, the distance to the sea is nearly the same. There are 
about twenty good salmon pools on the river, mostly natural, but 
some of them artificial, constructed with great skill and judgment. 
In fact, everything that money and skill could do to improve this 
river has been done; yet it does not produce one tithe of the fish 
that it used to yield before the bays near its mouth were studded 
with bag-nets. The river belongs to Mr Fowler of Braemore, whose 
son informs me that from 50 to 60 fish has been the outside of 
the annual catch for a long period of years. And a gentleman who 
has been weU acquainted with the Broom for sixty years writes me 
as follows : — 

When I b^zan fishing in the river Broom in early days, there was no 
restriction. Every one fished both with rod and spear. The rivers were 
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swafming with fish ; and on the Broom, when in ffaod trim, I eenjd gst 
from 8 te 18 fish in a day with the rod. I have tfidcen with the ^;>ear ffi 
iu one day, and could have got more. This would be about 1820. Oi 
the Ullapool river, 1 have sometimes got from 10 to 12 salmon in a day. 
I have not the least doubt that the oag-nets are the sole cause of the 
scarcity of fish in the rivers here, along with poaching with trawls on the 
coast at night 

Mr J. A. Fowler of Inverbroom writes as fdlows, in answer to tlM 
printed queries : — 

The take of fish is gradually diminishing. Sea-trout have abnesk dis- 
appeared. I impute this to seining or trawling oflf the mouths of riven 
by crews with long seine nets with a small mesh, about 3 to 4 inches rouod 
each mesh, or about Jths of an inch from knot to knot Several crews 
from Ullapool and district fish regularly during June, July, and August near 
the mouths of the Broom and Ullapool rivers. When prosecuted, their 
defence is that they are fishing for herrings, cuddies, or white fish. 
Thirty years ago 8 to 10 fish to a rod in one day was not uncommon. Now 
about 50 to 55 fish are killed on the Broom in a year and about 10 or 12 
sea-trout Bag-neta have enormously diminiahea the supply of fish to 
this coast The bye-laws regulating the observance of the weekly close 
time by stake and bag-nets are only fairly well observed. The jpenaUies 
should be much more severe. 

With regard to the weekly close time, Mr Fowler makes the 

following suggestion : — 

The weekly close time is not sufficient It should be increased to 60 
hours, instead of as at present 36, — say, from 6 p.m. on Friday night to 
6 A.M. on Monday morning. Or, perhaps, the weekly close time shonld be 
kept as at present, but there should be, sa^ a fortnight's dose tim^ daring 
the grilse run. The date of this close time might be fixed at yary^)g 
dates for different rivers, according to the date of the grilse run. Probably 
15th June to Ist July would suit the majority of the rivers on the west 
coast 

There is no District Board for the Polly, Kennart^ Ullapool, or 
Broom. The rivers are watched and protected by the keepers of the 
Duchess of Sutherland and Mr Fowler of Braemore. And here it 
should be mentioned that there is no District Board on any of the 
salmon rivers on the west coast of Ross-shire. The reason of this is 
not apathy on the part of the proprietors, so much as the fact that ail 
these rivers are small riyers, and the Fishery Districts attached to them 
cannot support the ex^^ense of a District Board. If, however, threOy 
four, or more of the rivers adjacent to each other were combined into 
one Fishery District, they might be worked by one Board and one 
clerk, and the assessment raised from the combined district^ including 
of course the sea-nets, which at present contribute nothing to the 
protection of the rivers, might be sufficient to pay expenses. 

I am informed that the bag-nets in the Broom District aie let to 
Xd50 a year. 



The MeiUe Gruinard and the Little Oruinard. 

These are two very out-of-the-way rivers, and I had to inspect thetn 
by boat They both fall into Gruinard Bay; the Meikle Orainaid 
flowing out of Loch-na-Shallag, and falling into the sea after a cpnrae 
of nearly 6 miles, and the Little Gruinard issuing from the Flonn 
Loch, and joining Loch Gruinard, after running 5|^ miles in a north- 
easterly direction. Gruinard Bay is 5 miles across fcgm Stattic F(mt 
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to Eu More, aad 4^ miles deep to ite southernmoet recess. Hieie aie 
between thirty and forty bag-nets along its shores. The present 
estuary line is much too contracted, cutting nearly across the month of 
the Meikle Gruinard at low water. It ought, in my opinion, to be 
extended, and a line drawn across the bay immediately outside Gruinard 
Island. Last year, three first-rate anglers between the 15th June and 
the 15th July, about the very best month in the year, captured only 2 
salmon and 5 ^ilse in the Meikle Gruinard. Yet Mr Bateson, i^t 
present lessee of fishings and shootings at Shieldag, Gairloch, told n^e 
that, fifteen years ago, he killed 21 salmon and grilse in a single day in 
a single pool, known as the Craig Pool, in the Meikle Gruinard ; and 
Mr Murray, who has been for twelve years lessee of the fishings and 
shootings in and around the Meikle Gruinard, states that he has fre- 
quently captured 12 fish in a day eight: years ago ; and that Major 
Duff, the previous lessee, has killed as many as 500 salmon and grilse 
to his own rod in a single year. Now, however, the fishing is steadily 
falling off year by year, which he imputes to the number of bag-nets 
in Gruinard Bay, and their too close proximity to the mouth of tbe 
river. 



The Etoe. 

This beautiful river has greatly fallen off since Sir Humphrey 
Davy wrote about it in his Salmonia^ nearly sixty years ago. He 
thus speaks of it — 

If you could have seen this river twenty years ago, when the cmives weie 
3 mile higher up, then you might have ei\joyed fishing. There were eight 
or ten pools of uie finest character possible for angling, where a fisherman 
of my acquaintance has hooked 30 fish in a morning. The river was then 
perfect, and it miffht easily be brought again into the same state ; but, even 
as it is now with this single good pooJ^ and this sec(md tolerable one, I 
know no place where I could in the summer months be so secure of sport 
as here — certainly nowhere in Great Britain. 

Mr Thomas Tod Stoddart too, in his Angler's Companion to thfi 
Rivers and Lochs of Scotland^ published in 1847, gives a vivid descrip- 
tion of the former excellence of the angling in the Ewe : — 

It was quite of common occurrence [he writes] for the late Sir Kenneth 
Mackenzie, grandfather of the present proprietor, to capture 20 fish and 
upwards in the course of a day, all of them new run salmon and grilses. 
Many of the salmon taken with the rod in this river are of great weight, 
exceeding 30 lbs., and they afford sport, that one accustomed to kelt fishing 
has little idea of, frequently unwinding at a single burst from 60 to 90 yards 
of line. The sea-trout angling in July is incomparable, and by many pre- 
ferred to the nobler amusement. On a favourable day these fish may be 
raised at every cast 

The Ewe flows out of Loch Maree, a magnificent sheet of water^ 18 
miles long and 3 miles wide in the broadest part, and thence it runs 
for 3^ miles in a westerly direction in a broad and rapid current^ until 
it falls into the head of Loch Ewe. From an old fishing book whidi 
has been preserved, we get some account of the fishings in this shoit 
but productive river in the earlier years of the present century. In 
1W6, the tacksman began his fishing on 19th February, when 9 fish 
were captured. The next entry is March 1st, after which the takes 
were as follows: — March, 71 sidmon ; April, 99; May, 144; June, 
189; July, 113 ; August (to 27th), 58 ; total, 682 salmon, weighing 
5990 lbs., or an average of scarcely 8 lbs. each. Grilse fishing com* 
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menced on June 20, and terminated August 27, the last twenty days 
of it being the most prolific. The total catch of grilse was 1412, 
weighing 5076 lbs., or less than 4 lbs. each. In 1806, there were also 
a number of splendid sea-trout taken, namely 579, weighing no less 
than 1843 Ibe., or an average of 3 lbs. each. They were chiefly 
captured between 23rd July and 13th August In 1820, the fishing 
began 14th January and continued until 28th August, when 415 
salmon were killed and 2727 grilse. The weight of the fish is not 
given. Only 37 sea-trout were taken in that year, between the 2nd 
and 10th July. The wages bill for that year amounted to £25, 18a., 
besides £2 paid to Greorge Mitchell as * expenses for his vitals^* and 
£3, lOs. for * whiskee for the concern.* 

The upper part of the Ewe has all the characteristics of a lacustrine 
river, broad, deep, and still, in some places from 100 to 200 yards 
across ; but the lower half is a beautiful combination of streams and 
pools. There is a fine pool below the old cruive, and a couple of pools 
between that and the sea-pool, also a grand pool at a bend of the river 
above the cruives. Altogether, I counted about a dozen pools between 
the still water and the sea. The finest pool in the Ewe seemed to 
me the uppermost circular pool at the bend just below the still water. 

The fishing in the Ewe is far inferior to what it used to be in the 
earlier days above alluded to. Mr John Dixon, Inveran, who has been 
acquainted with it for ten years, writes — 

During the ten years I have known the Ewe, I don't think the take of 
fish by rod has averaged more than 40 salmon per annum. Notwithstand- 
ing the recurrence of a good season like 1883, 1 do believe that the stake 
and bag-nets are gradually but surely diminishing the stock of salmon, and 
I have no doubt, sooner or later, the weekly close time must be extended* 
I do not think that the bye-laws are duly observed ; there is no one to see 
that they are ; I think Government ought to provide some inspection. No 
doubt, stake-nets and bag-nets are necessary tor the supply of the market 
A longer weekly close time, and better inspection to secure its observance, 
are what is really wanted. If the weekly close time were increased, and 
still more important, if there were proper inspection to see that the bye-laws 
were observed, the Ewe would be as good an angling river as it is said to 
have been before the nets were put in. 

Elsewhere he writes regarding the run of fish in the Ewe : — 

I have no doubt there is a small rtm of salmon in the winter (December 
and January). I have killed fish in February that had been a little time in 
the river, possibly seven or eight weeks. Formerly, the Chief of Gairloch 
always had a fresh run fish for his New Year's dinner. Another small run 
takes place in March, and another at the end of April and beginning of May. 
The principal run is no doubt in Jxme and July, and the grilse come at the 
same time. There is also a large run in October. 

Another gentleman, in his answers to the printed queries, writes as 
follows with regard to the bag-nets and the weekly close time : — 

Weekly close time should be from noon on Saturday till noon on 
Monday. In bad weather the bag-net fishermen s^ they are sometimes 
unable to close nets at all on Saturday evenings. If they had to close at 
noon, they would have less excuse. Tlie creat difficulty on the west coast 
is to get nets looked after on Sundays ; whereas, if obliged to be closed on 
Saturday, there would be no difficulty. In the Ewe, rod-fishing was better 
last year (1883), than it has been for the ten previous years, but only a 
moiety of what it used to be. 
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The Badachro and Kerry, 

From Poolewe I drove to Grairloch Hotel, and inspected the rivers 
Kerry and Badachro, both of which fall into Gairloch not far from 
Shieldag. The fishing of these rivei-s has terribly fallen ofi" of late 
years, and from the same causR previously indicated, namely, the too 
great nearness and the too great numbers of bag- nets outside their 
mouths. The present estuary line of the Badachro and Kerry is ' a 

* straight line drawn from the north-westerly point of Stron-na-ard on 

* the «kst shore, touching the outer end of Eilean Horrisdale, to the 
' mainland west.' But this line is 3 miles within Gairloch, whose 
outer limits are from Ru Bane on the north to Carr Point on the 
south ; and bag-nets set so far within the loch naturally intercept the 
salmon swimming along the shores on their way to the rivers. I 
venture to think that a fairer estuary would be a straight line drawn 
from the mouth of the river Sand to Sron-a-Carra. In fact, unless 
the weekly close time is considerably increased, or the estuary line 
extended as above suggested, I don't think there is much chance of 
any improvement in fiie fishing in the rivers which is now almost 
ruined. 

In the answers to the printed queries, I find the following from the 
Badachro and Kerry Districts : — 

The weekly close time is not satisfactory. For more than twentv years I 
have thought it should be from midday on Saturday until midday on 
Monday. The observance would be more under the eye of the public. The 
excuse of weather and the Sabbath would not hold good. 

The same gentleman writes as to the observance of the weekly close 
time : — 

In my district there are only bag-nets, and the weekly close time has not 
been strictly observed. On the west coaBt, which is so much indented, I 
consider 2 miles from a river's mouth quite near enough for a bag-net. In 
fact, nothing but a jubilee would restore to the rivers anything like a catch 
of fish. The net fishermen crowd on additional bag-nets whenever dry 
weather or the time of the year makes such likely to pay. I have seen and 
counted in 1883, 13 nets within one mile of sea-coast. The Badachro 
River would be creatly improved if the fish could get over two falls close 
together about 2^ mUes from the mouth. This could be eflfected best by 
building up the pools below the falls, i.e.j by blasting and tumbling in the 
rocks above each of the pools and raising the water, so that the falls, which 
are now about 19 feet high, would be diminished to 5 feet or so. But, xmder 
present conditions of so many bag-nets, it would not ^y either proprietor 
or tenants to carry this out, although there are several miles (including lochs) 
of good spawning ground above. 

Another gentleman writes — 

The salmon fishing on the rivejs on the coast has fallen off to such a 
de^e that rivers which used, even twenty years ago, to produce hundreds 
of fish to the rod in a single season, do not now produce a score of fish. 

One of the oldest lessees in the district of the Kerry and Badachro, 
who has been nearly twenty-five years in that locality, writes as 
follows : — 

I am very strongly of opinion that the weekly close time is too short, and 
that it should be extend^ed. It should commence and end at midday. The 
take of salmon and grilse at Gairloch has fallen off very greatly within the 
memory of those who have lived forty years in the district. I can from my 
own knowledge testify to the decrease within the latter period. Grilse are 
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now seldom seen or taken in the Kerry or Badachro Rivers, owing to tiie 
number of bag-nets, the shortness of the weekly close time, and the entire 
absence of any control over those who should observe it. From my own 
personal knowledge, I can speak of another very serious evil which of late 
years has grown apace. Yachts have greatly increased in number. They 
come about the west coast during the mouths of June, July, and August, 
and their crews, sometimes under the direction of the owner or hirer hiinself, 
sometimes without his knowledge, drag the mouths of the rivers at night, 
carrying off those tish that have escaped the bag-nets. Before morning the 
yacht has generally disappeared. It is very difficult to stop these depredators 
who come with more boats than one, and although I and my gamekeepers 
frequently watch the night through and occasionally catch them in%he«ct, 
yet many escape in the dark nights, having cleared out, if the season is dry, 
nearly the whole river's supply of tish which were waiting at the mouth for 
a spate to ascend. I regret to say that it sometimes happens that, after 
having been warned off, and having promised not to repeat the offence, the 
same yacht's crew have again made another attempt during the same night 

Illegal Fisbine^ This is by no means the first time that this illegal fishing fbr 
J^^™°^***^ salmon and sea-ti-out by yachtsmen has been complained of ; for so 
Yachtsmen.^ far back as February 1874, I drew up a Circular, which was signed 
by the Commissioners of Scotch Salmon Fisheries, and sent to the 
secretaries of all the Yacht Clubs in the United Kingdom. That 
Circular narrated the law applicable to the subject, and concluded by 
stating that the Commissioners had the authority of the Home Office 
for drawing it up and sending it to the Secretaries of the yarions Yacht 
Clubs in tiie United Kingdom, with a request that they would take an 
early opportunity of bringing it prominently under the notice of their 
members. 

This circular, however, did not produce the -desired eflect, as com- 
plaints of illegal fishing by yachtsmen were made to the Fishery Board 
for Scotland, who have succeeded to the powers and duties of Com- 
missioners of Scotch Salmon Fisheries, and have the general super- 
intendence of the Salmon Fisheries in Scotland, and the following 
Circular, signed by the secretary to the Board, was sent to the Secretary 
of every Yacht Club in the country, and also to a number of news- 
papers : — 

* Scottish Salmon Fisheries. — Fishery Board for^ Scotlandf Edinburgh^ Zlst 

* May 1884. — Sie, I am directed by the Fishery Board for Scotland to inform 
^ you that the Inspector of Salmon Fisheries nas laid before the Board com- 
' plaints from lessees of salmon fishings, that yachtsmen, while cruising 

* along the coasts of Scotland, and especially alon^ the coasts of the western 

* maijuand and the Hebrides, are in the habit ot using nets, and illegally 
' taking salmon and sea-trout, within the limits from low water mark, over 

* which the rights of the Crown and its grantees extend. 

* According to the law of Scotland, no one has a right to fish for salmon 

* or sea-trout in the narrow or temtorial seas — which are held by the best 

* legal authorities to extend to three miles seawards from low- water mark — 
' except the Crown and its grantees and those who have permission from 

* them ; and by special Statute (7 & 8 Vict c. 96), it is provided that : 
' ** Whereas an Act was passed in the ninth year of the reign of His 

* " Majesty King George the Fourth, intituled. An Act for the preservation 

* " of the salm(m fi^eiies in Scotland ; and whereas it is expedient to 

* " prevent the destruction of salmon, or fish of the salmon kind, in the sea 

* " or shores thereof ; and whereas doubts are entertained of the provisions 

* " of the said Act being applicable to the sea or sea-shore : Be it therefore 

* " enacted by the Queen's most excellent Majesty, by and with the advice 

* " and consent of the Lords Spiritual and Temporal and Commons in this 

* ^ present Parliament assembled, and by the authority of the same, at 
< '' follows : That if any person not having a legal right or permission 
< '* from the proprietor of the salmon fishery, shall, from and after the 
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" pnasiBg of this Act, wilfully take, fish for, or attempt to take, or idd and 
" asaiet in taking, fishing for, or attempting to t*ke, m or from any river, 
" stream, lake, water, estuary, frith, sea-loch, creek, bay, or shore of the 
" sea, or in or upon any part of the sea, within one mile of low-water mark, 
'* in Scotland, any salmon, grilse, sea- trout, whitling, or other fish, of the 
^ salmon kind, such person shall forfeit and pay a sum not less than Ten 
" Shillings and not exceeding Five PotirulSy for each and erery such offence, 
*^ and sliall, if the sherifif or justices shall think proper, over and above^ 
'* forfeit each and every fish so taken, and each and every boat, boat tackle^ 
" net, or other engine used in taking, fishing for, or attempting to take fish 
" as aforesaid ; and it shall be lawful for any person employed in the 
'' execution of this Act to seize and detain all fish so taken, and all boat^ 
** tackle, nets, and other engines so used, and to give information to the 
^sheriff or any justice of tne peace, and such sheriff or justice may give 
'< sueh ordeiB concerning the immediate disposal of the same as may be 
" necessary." 

' The above statute has since been amended and made more strim^ent by 
theSnth section of "The Salmon Fisheries (Scotland) Act, 1868,^ which 
provides that, " In order the better to carry out the provisions of the Act 
" of the seventh and eighth years of her present Majesty, chapter ninety- 
"ftve, it shall be lawful for any water-bailiff, constaole, watcher, or 
^ officer of any District Board, or any police officer, to search all boats, 
" boat tackle, nets, or other engines, and all receptacles, whether at sea or 
" on shore, which he or they may have reason to suspect may contain 
'* salmon captured in contravention of the said last-mentioned Act, and to 
" seize all salmon found in the possession of persons not having a right to 
" fish salmon, and the possession of such salmon shall be held primd facie 
" evidence of the purpose of the possessor to contravene the provisions of 
" the said last*mentioned Act." 

' From the foregoing statement you will at once see, that all yachtsmen 
who have neither a title to salmon fishings nor permission from one who 
has a title, but who, notwithstanding, fish for or take salmon, grilse, or 
sea-trout, in the narrow seas around the coast of Scotland, within the 
limits over which the rights of the Crown and its grantees extend, infringe 
the law and render themselves liable to prosecution and punishment. 

* The Fishery Board for Scotland, established by the Fishery Board 
^Scotland) Act, 1882, has now the general superintendence of the salmon 
fisheries in Scotland, and I am instructed to request that you will be so 
good as to take an early opportunity of bringing this matter prominently 
under the special notice of the members of your club. — I am, your obedient 
servant, Duoald Graham, Secretary. 

* To the Secretary of Yacht Club.' 

When it is considered that there are 58 Yacht Clubs and upwards 
of 4300 yachts in the United Kingdom, and that the west coast of 
Scotland and the Hebrides are the most favourite cruising grounds 
in summer, it will be generally admitted that these circulars were not 
uncalled for. 

On the 15th of last July, I inspected the Kerry. About 3 miles 
from its junction with the sea, there is a lofty fall or rather series of 
falls ; and about 150 yards below the main fall a smaller fall which 
must to some extent obstruct, though it does not prevent, the upward • 
progress of salmon. The main falls are entirely impassable -, the river 
was very low when I saw them, and they were then broken up into 
fiy« separate cascades. The lowest fall was about 10 feet high; but 
at a narrow point on the left bank of the river, about 50 yards below, 
where there is a huge round boulder immediately below a small birch 
tree, it would be easy to form a subsidiary dam, 4 or 5 feet high, 
which would raise the water to that extent on the face of the lowest 
fall, create a long and fine pool, and enable the fish to ascend by 
two comparatively easy jumps, instead of the present impracticable 
single jump. It would also be necessary to blast the third fall and top 
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of the foarth, and likewise to make a passage on the left side of the upper- 
most fall, which forms a complete obstruction at present, being 7 or 8 
feet high, and not only perpendicular but overhanging, the rock being 
hollowed out beneath the edge or lip of the fall. On the whole, however, 
I think it very doubtful whether it would be worth while going to the 
expense which would be incurred before the falls of the Kerry could 
be made accessible to salmon, though there is some good spawning 
ground in the mile of rirer above the falls, and a series of six good pools 
close together a little way above them. The trout in this part of the 
river, according to the Flowerdale keeper, are large, fat, and of very 
good quality. They cut pink, and run to a pound weight The 
river above the falls flows out of a loch called 6ad-an-Scalaig, about a 
mile long and half a mile wide, with a fine clean, stony bottom, and 
not deep. The trout in it are got as heavy as 2 lbs. weight. Above 
this loch is another mile of river, with good spawning ground and 
angling pools, and then a second loch. Altogether, there are six or 
seven lochs, most of them small, connected with the basin of the Kerry. 

The mouth of the Kerry, where it enters the head of Gairloch, is very 
narrow, and is shut in by two ridges of rocks. Below these rocks 
there is a deep pool into which the tide flows ; and then a beautiful 
gravelly bay, a choice place for poaching from yachts, and which has 
repeatedly, as I was informed, suflered from their depredations. It 
has now had stones placed in it, armed with iron hooks, in order to 
prevent illegal netting. 

'Next day I inspected the falls on the Badachro, which are about 2 
miles from Sheildag Lodge. These consist of a lower fall, 8 or 9 feet 
high, which might easily be opened up by forming a subsidiary dam, 
for which the materials lie close at hand; then comes, some 300 yards 
or more higher up, a fall of 18 or 20 feet, the fall on the left bank 
being quite perpendicular, while that on the right bank is more 
broken and sloping. The sides of the stream for some distance below 
the fall are quite perpendicular, and in the chasm between them is a 
long, dark, deep pool. A resting pool shotdd be excavated on the 
right bank, at the first jump, a few feet above the fall pool, and a 
second resting pool should be enlarged and deepened at a point where 
one is already partially formed. The rapid above should likewise be 
made easier in slope and deepened ; and these things being done, fish 
would, I think, get up easily enough to the streams and pools above. 
Of course, in making these alterations on the right bank, the stream 
would require to be diverted into the channel on the left bank. There 
is at least a mile of river above the falls, then a considerable loch, 
then another mile of river. Altogether there are nearly a dozen lochs, 
large and small, belonging to the basin of the Badachro, all but two 
being above the falls. 

There is no District Board for the Ewe, Badachro, and Kerry, and I 
have been unable to obtain any authentic return of the number of 
fish killed in these rivers and the districts belonging of them. But 
one gentleman states in answer to the query about the * Take of fish,' 
— from 7000 to 8000 fish, over one-third of which are salmon, are 
killed by net, and about 200 by rods. 

The Torridon^ BcUgay, and Shieldag. 

The two first named rivers both run into upper Loch Torridon, the 
former into the head of it, and the latter into its south shore. The 
Torridon is a river of very clear water ; but a good deal of its channel 
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is streamy and shallow, and might be greatly improved by the forma- 
tion of artificial pools. The Balgay has a rapid course of about 2 miles 
interrupted by a considerable falL It flows out of Loch Damph, a 
remote loch situated amongst wild mountains in the parish of Loch- 
carron. It is an extensive sheet of water, 6 miles long and upwards 
of a mile wide. 

The Shieldag runs through the glen of the same name, and flows 
into the head of Loch Shieldag, a branch of Loch Torridon. The 
present estuary for these three rivers is 'a straight line drawn across 

* the narrows between Loch Shieldag and outer Loch Torridon, where 

* Diobaig Point and Eu Ardtishlic most nearly approach each other.' 
A better estuary would, in my opinion, be from Ru Ruag on the north, 
to Ru-na-Uag on the south. 

The fishiog in all these rivers has greatly fallen off. There are no 
bag-nets on the Applecross or south side of the loch. They are all set 
on the north side, up which the salmon run. These bag-nets are in a 
peculiarly remote and inaccessible position, the nearest bag-net being 
upwards of 8 miles from Torridon House, over a very steep and rugged 
mountain side. The temptations and facilities for not observing the 
weekly close time are, therefore, very great. The nets are leased from 
Sir K. Mackenzie of Qairloch. 

One of the principal proprietors on Loch Torridon writes as follows 
concerning the * Take of fish ' : — 

The take of fish has diminished during the last ten years in the rivers. 
It could not, however, get very much smaller, as it has been quite ruined by 
the nets in the mouth of Loch Torridon. They were allowea there by the 
Commissioners without consulting the only two proprietors of rivers in the 
district, and have the effect of Rivmg all the fish to a proprietor who has no 
river. 

Fish caught by Rods in Balgy River. 1882. 1883. 1884. 

„ Spring, 2 3) average, 

„ Autimin, 2 3 > 11 fish 

„ Torridon River, 4 13 6 ) per annum. 

It should be mentioned that 1883 was an exceptionally good year. 

With reference to the observance of the weekly close time, the same 
gentleman writes — 

I have no means of proving it, but my impression is, and that of all here, 
that the weekly close time for nets in outer Loch Torridon is not observed. 
The only two times that we have been able to inspect, we foimd the nets in 
outer Loch Torridon fishing without any close time at all. Inspection from 
here means eight hours* excessively hai'd hill walking on Sunday. I think 
it should at least be provided, that if the nets are left fishing on Sunday by 
any chance, an additional close time of thirty-six hours should be observed 
during the following week. This would, I think, be a slight improvement 
Stake and bag-nets, as worked on this coast, are fast rmning the salmon 
fisheries altogether — not even leaving a breeding stock. The least that 
should be done is limiting them strictly to the coast line outside of the points 
enclosing any estuary or bay which is fed by a salmon river. 

Mr Stuart of Kishom, in his answers to the printed queries, writes 
as follows ; — 

Prior to the passing of the existing Fisheries Act, large numbers of 
salmon and grilse were taken with the rod in the rivers in this district I 
have repeat^ly caught 4 salmon and 3 salmon in one day with the rod in 
the River Balgy, and in Loch DouU, in Glen Shieldag. One year, in the 
month of April, one of Sir John Stuart's gamekeepers caught 20 salmon 
with the rod ; and in the same year caught with net and coble, between high 
and low water mark, at the mouth of the Balgy, about 400 salmon and 
grilse. I have seen 52 salmon taken in three hauls of the net at the mouth 
of the Balgy. Scarcely a fish now can he taken in the Balgy or Loch Doidl, 
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There are falls on the Balgy river, about a mile above Loch Tonidon 
which serionsly impede, though they do not entirely obstruct, the 
passage of salmon into the stream above the falls, into Loch Damph, 
and the feeders of Loch Damph. In these streams there is a large 
extent of excelleut spawning ground. It would be easy to improve 
the falls by diverting the branch on the right bank into the central 
branch for a time, making a good resting pool in the middle of the 
right branch, and blasting away the top of the rock. There used, a 
good many years ago, to be a cage or pot on this right branch of the 
falls, formed of stones so placed that salmon attempting to ascend and 
failing, fell back into this pot and were captured. It was no un- 
common thing, at that time, to take 5 or 6 salmon in a day in this 
pot. There are three or four natural pools between the falls in the 
Balgy and the sea, and three or four more might easily be formed 
arti^cially. But as one of the river proprietors on Loch Torridon 
writes in his answers to the printed queries — 

There is a fall on the Balgy which could be blasted. There are splendid 
spawning grounds above at the south end of Loch Damph. But it is not 
for the interest of the upper proprietors to spend one penny in salmosi 
cnltuie, while the lower proprietor is authorised by law to take all the 
ash. 

When at Loch Torridon, I satisfied myself, by an examination 
of witnesses on the spot, that there has been a very great falling 6fi 
in the number of salmon in the rivers flowing into it, and I asked 
Mr Darroch of Torridon, who has had twenty years* experience of 
salmon fishings, both in the island of Lewis and in Loch Torridon, to 
draw up a memorandum with reganl to this falling off in the rivar 
fishings, and the causes that have led to it. This he has been kind 
enough to do, and I now print his memorandum : — 



On the Decay of ike Salmon Fisheriee in Ri»er$ of North Wed ^f 
Scotland^ particularly in Loch Torridon. 

Decay of River In my experience of the north-west coast of Scotland, extending now over 
Piflhingi. thirty years, there has been a very marked deterioration of tie salmon 

fishings in the rivers. 
Cause, I attribute this entirely to the improved methods of fixed net-fishing 

Fixed Nets. on the coast, which fishing has been stimulated and developed to its 
present extent by the use of ice, and the facility of transport of nsh ; and I 
am of opiidon that the effect is now felt on the whole stock oi salmoii, 
the golden goojie approaching its decease. 

As much fallacy, however, and many sources of error lie in general state- 
ment, I will proceed to reason only from cases which I have been able 
personally to investigate, but I feel confident that a similar history attaches 
to most of the rivers on the north-west coast. 
Salmon ilsh- First, as to the salmon fishings on the west of Lewis. I was tenant of the 
ing in weat of Uig shootings from 1865 to 1873 ; the rivers and lochs there I found to be 
D*^^'* ^!Sk almost entirely ruined for salmon fishing, though the sea-trout fishing was 
UsS to^ still excellent I found on inquiry that there used to be plenty of fidi 
good in old both for anglers and poachers ; and I have the evidence of Colin Maclean, 
times. now in my service at Torridon, aged 54, who was a crofter at Croulasta, 

Uig, Iicwis, all his life, and worked with roe as a gilly at Uig, that in the 
Baff-nets put ^'*^ *^°** every burn was full of fish, but that bag-nets were put on at the 
onforty years Gallon Head, and Croulasta, both to the north of the Uig fishings, about 
ago. forty years ago. 

Fish gradually That in the first year 1800 fish were got at Gallon Head, and 1200 at 
became scarcer. Croulasta, and that the take of the nets gradually diminished, while the 
fish disappeared from the riven^ 
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Sir James Matheson, being, foitanatelv for that district, both upper and Bag-nets taken 
lower proprietor, took off all the nets about ten jears ago ; and Maclean's oflf about ten 
brother, who is still a crofter at Croulasta, informs him that now the fish in I®*'^ *^* 
the rivers are getting to be as numerous as formerly, and that salmon can gaJmon^now 
now be caught with the rod where none could be got in my day. 

William Macdonald, my keeper, aged 42, is the son of a crofter at 
Garashader, Uig, and was gilly with me at Uig. He saw the rivere in their 
desolate condition, and heard his father and others tell how good they used 
to be. He went home to Carashader on a visit six years ago, four vears 
after the bag-nets were taken oflf, and found that there were plenty of fish 
again, all the small streams even being full of them when at all in flood. 

It is quite evident then that, in this case, the bag-nets were the cause of 
the mischief. 

I now come to a case in which I am more especially interested, and in LochTomdi.n. 
which also I have been able to trace the deterioration of the fishing, — the Fisheries of 
ease of Loch Torridon, with its two rivers, the Balgy and Torridon flowing S ^ 
into it, besides the smaller waters of Loch Doull. granted nomln- 

The rivers Balgy and Torridon, with Loch-an-Iasgaiche, have been noted atim by 
salmon waters firom time immemorial, so much so that in deed after deed Crown, 
from the year 1624 thev have been specially conveyed by name ; the half 
of the salmon fishing of the short river Balgy even being thought. in 1624 
worthy of being spjlit into two further equal parts between the representa- 
tives of the two heirs portioners of Donald of the Isles ; and it is the fishing ^^ wrested 
of these waters, so jealously guarded for hundreds of years, which has been w A<S^fl8e-. 
wrested from the Crown grantees by the fixed nets authorised by the Act gtnart v. 
of 1862. M*Bamet. 

The fishings of the Balgy were valuable enough to induce the late Sir Fishing used !<- 
John Stuart to go to law with CoL M*Bamet, late of Torridon, for their he productive. 
exclusive possession, and that too, not only through all the Scotch Courts, 
but even up to the House of Lords. 

There is ample evidence of the fishing having been most productive during Evidence, 
the early nart of this century, and fairly so up to about 1863. •'ohn Mac- 

John Mietckenzie, Camustrole, Torridon, who gave evidence in Stuart v, ^^?^* Camn- 
M^Bamet, aged now 77, is prepared to prove that his father had the ®* 
salmon fishing on the Balgy and Torridon up to about 1826, and that his ^^b^^nUful 
operations being conducted in upper Loch Torridon, at the mouth of the 
Biver Torridon, the upper part of^that river was sub-let to no less than three 
parties, who all made it pay, besides poaching for any one who liked. 

Then, at the time when the Torridon people were scarce of food, the fish- 
ing provided food for every one. Every Saturday in July, for instance, every 
family used to get a fish from his father. Speaking in the presence of 
M*Beth and George Mackenzie, Camustrole said — 'You, Mr Darroch, 
* though you respect us three, could not believe how many fish we used to 
••see!' 

He says that he has not seen above half a dozen leap this year, and that No fish now. 
the fish have all gone. 

Hector Mackenzie, Taagen, on the Gairloch estate, gave evidence in Hectoi Mac- 
Stuart V, M*Barnet, that he saw the young Laird of Torridon, in 1822 and kenae, Taagen. 
1823, with a rod going back from Balgy often. He would generally have a 
fine basket of fish, consisting of salmon, grilse, and trout. 

Angus Macdonald, Baddanvungie, aged 59, who also gave evidence in Angus Mac- 
Stuart V, M'Bamet, says that he used to get 5 or 6 salmon a day poach- donald, Bad- 
ing in the Balgy, by their falling back into a hole below the fall, where he a*^vungie. 
believes he could get none now. He has known the river all his life, 
living beside it. He and George Mackenzie, elder, were catching fish forty 
years ago, and George remarked to him, that there were more fish in the 
pool than there was water to boil them. 

They used to put the gaff -hook in without looking, and get out fish. 
They would get 20 in a day. That was before the time of the bag-nets. 

George Mackenzie, elder, 83 years old, who gave evidence in Stuart George Mac- 
V, M*Barnet, and used to live near Balgy. He remembers lots of fish keniie, elder, 
Botng up the Balgy Fall on a July day — ten at a time frequently every 1^"^* i 
few minutes. He would get 8 or 9 a night poaching in the old time. Bato used to 
Remembers a new net broken by the weight of the fi^ in the month of be very plenti- 
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Plenty of fish 
outside Tom- 
don River 
formerly. 
Hardly any 
now. 

William 
Cameron, Bad- 
dauvungie. 
Were plenty of 
fiih in Balgy. 
and at moatn 
none now. 
Donald 

M'Beth, Fasag. 
Plenty of fish 
in Balgy forty 
years ago. 



Used to be 
plenty of fish 
at mouth of 
Torridon, — 
none now. 
John Stuart, 
£8q. of Kis- 
hom, caught in 
1861 as many 
fish in one day 
as the Bal|;^ 
produced in 
the year 1884. 

Loch Doull, 
1863. 



Alex. 
Chisholm, 
about 500 sal- 
mon retted in 
a season about 
1863 at mouth 
of Balgy. 
Alpine Fraser. 
No fish now at 
mouth of 
Balgy. 
Duncan 
Darroch of 
Torridon. 
Fish nearly] 
gone. 

Used to be 
plenty of fish. 
None now. 
Rod-fishing 
now. 

10 Salmon only 
token by rod 
in 1884. 



the Balgy ; 50 salmon were caught on that occasion. The sea was altogether 
through other with the multitude of fish crossing each other at the mouth of 
the Balgy. Remembers one Sabbath 20 fish caught by the lads with their 
hands while their fathers were in church. 

Great shoals of salmon would be seen going about near the mouth of 
Torridon river, where none are seen now. 

He has lived at Fasag, near the mouth of that river, for twenty-three years. 
When he came there first plenty of fish were seen jumping there, now very 
few. 

William Cameron, farmer, has lived tweaty-six years at the mouth of 
the Bal^'v. He remembers when he first went there gentlemen used to 
get 6 ancl 7 fish a day with the rod, now a man may be days and get none. 

He used to see a great many jumping in the sea at the mouth of the 
river, and he now sees none. 

Then there used to be fish enough both for poachers and sportsmen. 

Donald M*Beth, Fasaj?, aged 76, also gave evidence in Stuart «. 
M^Bamet. Has known Balgy all his life, and was engaged by the men 
who had the fishing there over forty years ago. 

Has seen more than 20 fish taken with one haul of the net, when William 
Grant had the fishing in 1825. Thinks there would be between 200 and 
300 taken in a year in the sea at the mouth of the Balgy. Used to see 2 
or 3 salmon at a time jumping at the fall occasionally. In poaching they 
used to get about 6 at a time. 

Between Corry and Fasag, that is on the north-west of the Torridon 
river, where he lives, he used to see scores of fish, where he now sees none 
at all 

The late Sir John Stuart bought the estate of Lochcarron in 1861, and 
his son John Stuart, Esq. of Kishom, writes to tell me, that in 1861 the 
first day he fished the Balgy after the purchase, he caught 4 clean salmon 
and lost one : next morning he fished for three hours and caught 2 and 
lost 2. 

In the month of April in that year, Mr Stuart tells me that Alexander 
Chisholm, bis keeper, caught upwards of 20 salmon with the rod when the 
family was absent 

Mr Stuart has seen 52 salmon and grilse caught with three hauls of the net, 
and on the same day got a fish with the rod in the upper pool. In Loch 
Doull he has often known 3 and 4 salmon caught in one day with the rod. 

In a letter to J. B. Duncan, Esq., Secretary to the Scotch Fisheries Im- 
provement Association, Mr Stuart says — * Prior to the passing of the existing 

* Salmon Fishery Act, I have myself caught with rod and line as many 

* salmon as can now be taken in a whole season in the River Balgy 

' What I have said respecting the Balgy may be said of the Torridon River.' 

Sir John Stuart was tenant of Torridon for two years before he bought 
Lochcarron. 

Alex. Chisholm, keeper to Sir John Stuart, says, in Stuart v. M'Bamet, 
that he fished the mouth of the Balgy from 1861 to 1863 with net and coble, 
and caught as many as 4(X) to 600 salmon including j^se in a season. 

Alpine Fraser, Mr Murray's keeper at Bal^, living at mouth of the 
River Balgy, where he has been for twenty-eight years, has seen no fish 
jumping this year, where he used to see plenty. 

Whereas there were some fish to be seen jumping in the sea, when I first 
came to Torridon in 1873, 1 see none now. I nave got tired of fishing the 
Balgy, as on the most likely day, one fishes all day without a rise. No fish 
are to be seen jumping at the fall now, and there is hardly any sign of fish. 

It appears clear then, that there used to be plenty of fish up to 1863, and 
for some few years after that. 

But now there are none to be seen, according to the evidence preceding, 
and the proceeds of the rod-fishing bear out that evidence. 

I purcnased Torridon in 1873. 

In the Balgy we caught 7 fish in 1874, in 1882, 4 in 1883, 3 in 1884. 

In the Torridon „ 16 „ 4 „ 13 „ 6 „ 

Mr Murray of Lochcarron bought Shieldaig in 1881, and in Balgy in 
1882, 1883, and 1884, has got 3 fish altogether— having caught 1 in 1884, 
and in Loch Doule none at alL 
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Donald Matheson, the keeper at Shieldaig, tells me tbey have never got a Don&ld Mathe- 
salmon or grilse in Loch Doole since he came to the place eleven years ago. »on. 

It must also be taken into account that up to 1873 and a year or two after No fish caught 
that, not only were salmon netted in Loch-an-Iasgaiche, the feeder of the jj elevenYe w 
Torridon River, and at the mouth of the Torridon, but the mouth of the upper Pro-* 
Balgy was regularly netted by Sir John Stuart, and in spite of these nettings, pnetors have 
fish were still caught by the rod. Both these customs of fishings have been given up all 
discontinued years ago, in the hopes of improving the rod-fishing, but it has netting, 
dwindled away, as has been shown to a beggarly total of 10 fish, caught in 
the whole year of 1884 by the two upper proprietors. 

I think I have shown that the salmon fishing of the rivers in Loch River fishing 
Torridon is practically ruined, and it appears to me that the cause of this jj^ l^h Torrl- 
ruin is not doubtful Poaching is quite extinct, at least in the upper pro- pJ!^cScallv 
prietor's waters ; in fact, it would not now, as the people tell me, oe worth ruined. 
any one's while to poach. Not done by 

Loch Torridon is about 14^ miles long, average breadth about 2^ miles, poaching, 
and 4h miles wide at the mouth between Red Point on the north, and Ru Topomphy of 
UamlT on the south, where it joins the Minch. ^-<^ Tomdon. 

In the vear 1838 bag-nete were first set in outer Loch Torridon ; Donald First Bag-nets. 
M'Beth above mentioned was employed in setting them ; there were only ^° "^ ^^^ 
tow nets set then, and from this time rose by degrees the deadly system of 
nets which has ruined the rivers of Loch Torridon. 

The Commissioners under the Salmon Act of 1862 visited this district Salmon Com- 
when the river proprietors were absent, and fixed the estuary line at a point missioners of 
7 miles within Ix>ch Torridon, where it contracts to | mile m width. f Id ERtna 

The practical effect of this decision, given behind the backs of the river jj^^ inside ^ 
proprietors, and from which under the Act there is no appeal, is to deliver Loch, 
over the gate leading to their fisheries to intercepting nxed engines. Sir 
John Stuart, when he found what had been done, at once wrote to Lord 
Moncreiif, but the injury was irreparable. 

The salmon all come in by the north coast, the proofs of which are as Salmon all 
follows : — come in by 

The case of the Uig fishings above mentioned tend to prove this to hold J?T*^ ^^^^•*. 
elsewhere ; and as to Loch Torridon, John Mackenzie, Camastrole, above t^i 
quoted, tells me that not only is it the general belief that all the fish come john 
by the Red Point, but that when his father had the fishing, when he saw Mackenzie, 
any Diabeg man (Diabeg being a place on the north-west coast of Loch Camastrole, 
Torridon, on the Gairloch estate, about 9 •miles from Torridon River), he ^^* father, 
would ask him : — * Are there any fish on your coast V If * yes,* then as sure I^^JP""*"' 
the fish were to come in a shoal as if he saw them with his eyes. to lfe<^n** 

Hector Oag of Diabeg, used to send word to his father — * Be of good j^yw, 
* hope, there are fish on the coast.' Yhh do not 

Tne fish did not come in by the south coast of Loch Torridon, for Donald come in by 
M^Beth, above quoted, says that Alex. Macrae, tenant of Torridon Mains fell south shore, 
out with Mr M'Bamet's trustees, and in 1842 set nets on the south side of Nets were tried 
outer Loch Torridon, between Inverbane and Ru Uamh, to spite the trustees, on south side 
opposite to the nets which now fish, and then fished on the north side ; and ^ ^^^^ ^^^ 
as he got no fish at all, M*Beth thinks all the fish come in by the north fo^JS^ a?teh 

»^o^ fish. 

And John M*Kenzie, Camustrole, says that bag-nets were tried on the g^^^ ^^ ^^^^jj 
south coast of inner Loch Torridon, but never answered. side of inner 

It is pretty clear then that all our Loch Torridon fish come in from the Loch Torridon. 
north round the Red Point, and it is inside the Red Point, between that and Position of the 
Craig, that the Commissioners of 1862 legalised the intercepting nets for ever, bag-nets, 
at a place situated in so rough a country, with no road, that it is four hours 
bard work for % man to get from here to the nearest net to inspect, and in 
fact it takes him his whole day. 

The extinction of the fish would have been more gradual had the net- Non-obaer- 
fish^rs complied with the law, but shortly after I came here, in 1874, hearing J^^ '^^^^^' 
that the Sunday slap was never given, I sent to see on June 28th. ^^ ^^^ Tune. 

The Saturday was very fine and calm, so calm that my children were Found Nets 
fishing in a" punt till 8*20 p.m. ; my men found all the nets fishing merrily, fishing on two 
and the next Sunday, July 4, in fine weather, eight nets were i^in found . *^^!JI?"' 
^^^S' wither. 



Digitized by VjOOQIC 



140 Appendices to Third Annual Bepart 

Mode of pay- I ascertamed theii that the fiahennan were paid hj results, according to 
ment of &her- the fiah they caught, and that if they considered the weather too rough to 
men gave ^^^^^ [^ ^]^q leaders on Saturday, they thought they acted more piously in 

m^ to break ^^^^ ^^ ^^^ taking our fish on Sunday for their own gain, than in lifting 
the law. the leaders on that day. So that they had every inducement to take it easy 

on Saturday night, knowing that if they could only say it was too rough, 
they got extra profit for themselves. 
Inspection rf}^ being the state of the case, I had given up all hope of protecting my 

M^usdMs* ™* P^^P^'^J; ^^^ dropped inspecting as a useless and troublesome farcel But 
bat hope now, T^^^y ^ inquiry is oeing made, I hope that the case of the north-west rivers 
as inquiry is to may be re-considered. 

be made. Mr Murrav of Lochcarron and I are most anxious to improve the fishery. 

UpP^Jf ^^^ We have talked of making a fish ladder or blasting, to let the fish freelv up 
m<Mt anxious ^^^ ^® ^^® spawning beds of Loch Damph and its feeders. I have been 
to improve advised to make pools in the Torridon, ana would be glad to try breeding 
fisheries ; and Mr Murray wishes to improve Loch Doull : but so long as the law gives 

but they have the whole of our fish to the lower proprietor, it is not worth our whue to 
no inducement, gpend one penny in developing the resources of our waters, 
fish mS riven "^^ Commiasioners of 1862 having been employed to r^:ulate a novel and 
by law to destructive mode of fishing, that of the bag and stake nets, so as to do j ustice 

another. between upper and lower proprietors, have so ordered matters here that 

Effect of the ^^^ ^*^® ruined the valuaole river fisheries, so much so that the upper 
CommissionerB' proprietors, who hold the river fiah<%ries by Koyal charter, get 10 fish m a 
action, as year, while the lower proprietor, who has no river at all in Loch Torridon, 

doing justice and who neither breeds nor preserves salmon there, has been taking out of 
between Upper our stock the produce of eight or nine nets, a produce which, I have been told. 
Propriety™ in ^^^ amount to many hundred pounds worth of salmon annually, before it 
Loch Torridon. ^^ P^7 ^^ lessee. I think that the least that should be done is : — 
Conclusions. The Secretary of State should have power to inquire into, and alter if 
There should necessary the boundaries of estuaries. 

be power to In no case should fixed nets be allowed inside a natural estuary ; here, 

^^aidea ^^^ instance, no fixed engine should be allowed inside the Ked Point 

i^QQ^^ In case of the Sunday slap being omitted, by stress of weather or others 

No fixed Nets wise, thirty-six hours* slap snould be given in the following week, 
should be The lessees of nets should be obliged to give accurate returns of the fish 

allowed inside they catoh, so that the Secretary gf State could see whether the take of fish 
natural ^^^ fairly divided between the upper and lower proprietors ; as things are 

Sundi^^lap if ^^ p^sent, there are no means wnatever of ascertaining the amount of fish 
omitted should intercepted by the nets. 

be made up for I also think that, as the fixed net proprietors have had practically the 
Whi. whole of the fish for so many years, they should now be compelled to abstain 

Nets should fp^^^j fishing altogether for a reasonable time, say one or two years ; in this 
mmber^offish ^^^^ *^® breeding stock would have some respite, the poor upper proprietors 
caught. would have an instalment of their own fish ; and filnally, it would be proved 

There should by the results of the rod-fishing, provided the season were an average 
a jubQee for fijshing one, whether it is the nets that intercept all the fish or not. 
*** fixfld' ^"^ ^^ something be not done speedily, the salmon on the north-west coast 
mo^s^ed. ^^ Scotland will soon become practically extinct, which is the more to be 
regretted, as the evident intention of the Legislature in 1862 was to protect 
the rivers, and while reserving a fair share to the lower proprietors, to pro- 
tect and breed salmon ; instead of which, the tenor of the Act and the 
dealings of the Commissioners have left the upper proprietors bound and 
helpless in the hands of the lower proprietors and their lessees. 

Duncan Dabbooh. 
Torridon, December 23, 1884. 

Mr Murray of Loch Carron, a proprietor in the Torridon district, 
expresses similar views to those contained in the above memo- 
randum by Mr Darroch. In his answers to the printed queries, he 
writes: — 

The fishing in the fresh waters has greatly diminished^ owing to the 
present position of the neta. In mv three days a week of the Balgy, no 
salmon tnis year. Tins was a well-known river in previous years, and a 
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verjf few fish still find their way up. In Loch Dongall and river Einloch 
Shieldaigy no salmon this year, or for a few years past. Fish were formerly 
regularly caught in this loch. A few still come up to spawn, and this loch 
might be improved, were it worth while to do so. 

Then, as to alteration of estuaries by the Secretary of State, under 
certain conditions, he writes as follows : — 

As regards Lochs Torridon and Shieldaig, for example, it is essential 
that this power be given ; and, generally, so fsir as I have opportunities of 
judging, such an amendment of the Acts is called for. It is- not for an 
upper proprietor to make any selfish objection to the carrving on of the 
coast fisnenes ; but those fisheries should, on the other hand, be so regulated, 
especially as to position, as not to destroy the stock of fish resorting to the 
rivers and fresh water lochs. I consider it essential, if any salmon are to 
be left in our little west coast rivers, that all estuaries and sea-lochs into 
which these rivers flow, be kept clear of stake and bag-nets, and that these 
be kept to the main coast line, outside the points. 

The following extract from a letter fi-om Mr Alexander P. Hogarth 
of Aberdeen, one of the most experienced lessees of fixed nets in Scot- 
land, who has a number of stations on the west coast, defends and 
justifies the use of the bag-nets of which Mr Darroch so bitterly 
complains : — 

I have no hesitation in saying, that without the use of both bag and trawl 
nets (net and coble), on the west coast of Scotland, that coast cannot be 
properly worked ; and with my experience of that part of the country gene- 
rally, I believe that immense numbers of fish come to the coast dunng the 
months of June and July, and that, even under the most &vourable circum- 
stances, a very small proportion of them gq up the rivers, the remainder fall 
off to sea again and are lost for the simple want of taking them when and 
how they can be got I have seen as many salmon hanging about the 
mouth of the Ewe and the Gruinard (when netting is not allowed) as would 
nearly make a season's fishing, in one day, if I was allowed to take them 
out I am satisfied that these tbh dodge and hang about there, smelling the 
fresh water with little or no intention of goin^ up, because probably there is 
not much water in the river, and when there is plenty of water, very few of 
the fish actually swim ; they fidl off to sea along with the fresh water (when 
a spate does happen to come), and seem quite satisfied that they have had a 
taste of it ; and about the end of July they entirely disappear, and are not 
seen after that either in the rivers or about them, or at all events a very 
trifling proportion indeed of the thousands that come to the coast These 
are the nabits of the salmon roimd thereabout 

I take this opportunity of directing attention to a complaint made 
by Mr Hogarth of the present state of the law affecting even those 
lessees of bag-nets who give specific written directions to their men 
strictly to observe the weekly close time, whenever it is possible to 
do so. I shall let Mr Hogarth speak for himself in the following 
extract from a letter from him to Messrs Balfour, W.S., Edinburgh, 
on the subject of * Sea Coast Salmon Fishings : ' — 

If there is one point more than another in which lessees of sea coast 
salmon fishings are deeply interested, it is the question raised by the 24th 
section of 31 and 32 Vict c 123, that is, the Act of 1868. The provisions 
contained in this section and sub-sections are of a most unfair and op- 
pressive character, inasmuch as under these the occupier of a fishing who 
at the time an infringement of ihem takes place is, it may be, 100 miles 
distant from the fishing station, is tried criminally and punished, while the 
actual wrong-doer, the overseer in charge of the station, escapes without any 
punishment whatever. 

In illustration of this, take the case of one who is both owner and occupier, 
as for instance, the Duke of Richmond and Gordon. He may be absent 
attending to his duties in the House of Lor^s when an offence is committed 
at an> of his stations, and yet, by the negligence, or, for that matter, 
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peiiiapfl for a piece of spite, the overseer in charge may not observe the 
Saturday slap. His Grace himself is held criminally liable, and must 
appear personally as such before the sheriff. 

Take again, my own case as occupier of something like 40 different 
stations spreaa over a great extent of the north-eastern and north-western 
coast of Scotland, and yet for any breach of the requirements of the statute 
I am held responsible, notwithstanding that I have taken every care and 
precaution possible to prevent my servants committing such breach. And 
this is no hypothetical case, but simply what has been my own unfortunate 
experience on more than one occasion, and may be so again to-morrow for 
aught I can do to protect myself, and yet I am responsible for the due obser- 




p nets, &c* Could anything be more va^e than that 1 What part 
of the net shall be forfeited 1 Is it the leader or the bag ? The former being 
the only part of the net left illegally in the water. Or does the clause mean 
that the whole bag-uet, anchors, chains, warps, buoys, &c.,are to be forfeited? 

Then take the 28th section. What does that apply to ? Has that any 
reference to the question of observing the weekly slap at a fishing station 1 
If so, the occupier is in a still more imsatisfactory position ; for should his 
servant not observe the slap, either from negligence or spite, all the fishing 
maUrial on the station is liable to be forfeited. 

Then again, take the 32nd section of the above mentioned Act That is 
vague enough in all conscience, but it is quite evident that this section 
must have been intended to apply only to the case of an ordinary poacher, 
and not to the occupier of a fishing, and so also in my humble opmion does 
the 28th section. But it does not say so, and I have seen the provisions of 
both these sections applied in a prosecution for the non-observance of the 
Saturday slan, against the unfortimate lessee, who at the time in question 
was hundreas of miles away from his fishing station, and when it was 
proved to the satisfaction of anv man practically ac(^uainted with such 
matters (although the sheriff in his wisdom did not think so) that the slap 
could not be observed on account of bad weather. 

Suggestion with regard to Bag^nets aiid the Weekly Close Time. 

I may mention, in connection with this subject, that in a Bill 
presented by the Marquis of Huntly, and ordered to be printed by the 
House of Lords in July last, there was a clause (the 32nd), providing 
that proprietors or lessees of fixed nets shall not be responsible for a 
breach of the annual or weekly cloeo time, unless it can be shown that 
they have ordered, connived at, or approved of the same. But if it be 
necessary to provide against penal consequences affecting the proprietor 
or lessee of bag-nets who has given orders to his men to observe the 
weekly close time, but who, nevertheless, have disobeyed such orders ; 
it humbly seems to me that it is at least equally necessary to take 
some steps to enforce the observance of the weekly close time by the 
owners of these nets, by providing that, if it cannot be kept at the 
time provided by statute, thirty-six hours — or whatever other weekly • 
period may hereafter be fixed — shall be kept at a later period of the 
week, and by appointing officers, where there is no District Boani, 
to see these regulations carried into effect Or, if this be objected to, 
then to give a trial to the alternative recommended by the Select 
Committee of the House of Lords in 1860, namely, to abolish tho 
weekly close time altogether, so far as regards bag-nets, and to take, 
instead, a month off their fishing season. 

The Carron, 

The Carron rises in Loch Scaven, flows thence 6 miles into Loch Doule, 
and after passing through it^ has a farther course of 5 miles, ^oid joins 
the sea at Loch Carron. It belongs to Lord Wimborne and Sir Alex- 
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ander Matheson, Bart Loch Doule and Loch Scaven are frequented 
by sahnon and sea-trout in the season. The Factor to Lord Wim- 
bome, one of the principal proprietors on tiie river, writes as follows : — 
The rod fishing of the River Carron has improved during the last year or 
two, whkh I chiefly attribute to the fact that Lord Wimbome, who at present 
is chiefly interested in that river, has, at very considerable expense, kept men 
to watch the mouth of the river, and protect it from poachers and such 
like. In previous years many more fish used to frequent the River Carron. 
The following is a list of salmon killed on Carron since 1875, viz. : — 
In 1875, 34 salmon. In 1881, . 9 salmon. 

„ 1876, . 18 „ „ 1882, . 24 „ 

„ 1877, . 14 „ „ 1883, .122 „ 

„ 1878, . 9 „ „ 1884, , 40 „ 

„ 1879, . 8 „ up to 10th May. 

„ 1880, . 5 „ 

Previously to 1875, I have no statistics ; but the keeper informs me that 
there has not been of late years 1 fish for 20 that used to frequent the river. 

Clean fish have been got in the Carron on 11th February. The 
main take by rod is in April and May for spring fish, and last half of 
July and August for autumn fish. The grilse run in July. There is 
no District Board on the Carron. An attempt was made about two 
years ago by Lord Wimborne to have one eonstituted, but it failed. 

The Luing and Elchaig^ Crowe and Shiel, 

The Luing and Elchaig belong entirely to Sir Alexander Matheson, 
Bart. They both fall into the head of Loch Luing, uniting close to the 
eea. Loch Luing is a winding salt-water loch, narrow, and with a rapid 
tide. It is 6 miles long, and joins Loch Duich, a larger arm of the 
eea, about 5 miles from Balmacara. The Luing is the more northerly 
of the two rivers. About two miles above its month, there are con- 
siderable and very picturesque falls, upwards of 20 feet in height ; 
but at present, in spite of some operations which have been carried 
out to enable salmon to'aseend, they are practically an entire barrier ; 
only two or three fii^ having ever been known to surmount them. 
The best chance of enabling them to pass up would be on the left 
bank, where the fall is divided and broken, though a great weight of 
water comes over it in floods. Something has already been attempted, 
but a good deal more requires to be done before salmon will be able to 
ascend freely to the 9 miles of river above, which contain twice as 
many good angling pools as there are in the river below, and also a 
considerable extent of excellent spawning ground. For 6 miles out of 
these 9 the river above the falls remains as large as it is below them, 
but for the remaining 3 miles it is a good deal smaller. The salmon 
of the Luing are handsomer than those of the Elchaig, being thick, 
abort, and small in the head ; while those of the Elchcdg are longer 
and thinner. They are, however, said to rise more freely in the 
Elchaig, and it is the better river for sea-trout 

The pool above the falls of the Luing is from 15 to 20 feet deep, 
and the rush of water at present in the topmost part of the falls is such 
that no fish could face it Blast out topmost branch of fall, deepen 
channel in centre, and make subsidiary dam across river some distance 
below, where a big rock stands out of the channel when the water is 
low, and I think salmon might then be able to surmount the fall 
But it is a bad fall to open up — much worse than the Falls of Tum- 
mel — ^and the banks are perpendicular both above and below. I have 
no doubt, however, that a ' Macdonald Fishway ' could be successfully 
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applied to this obstraction. But this could be ascertained by applying 
to Mr John Toung, €.£., Perth, who is Colonel Macdonald's repre- 
sentative and agent in this country. 

There are likewise falls on the Elchaig about 3 miles up. But 
neither in height nor in Tolume and rush of water, are they to compare 
with those on the Luing. On the right bank of the stream there is a 
sort of natural salmon-ladder which has been improTed by artificial 
means, so that salmon have no difficulty in ascending when the river 
is in a suitable state. There are about 7 miles of good fishing water 
on the Elchaig. There are no bag or stake nets within 15 miles of 
the mouths of the Luing, Elchaig, Crowe, and ShieL The result is 
that the rod-fishing is good ; 50 and 35 fish having been killed, in 
recent years, by one rod in a season in the Luing and Elchaig, and 50 
in the Crowe. 

The Crowe, which falls into the head of Loch Duich about 3 miles 
from Shiel Hotel, is frequented by salmon, and occasionally affords 
excellent sea-trout fishing. Its waters are remarkable for their clear- 
nes& 

The last salmon river on the west coast of Boss-shire is the Shiel, 
which runs through Glen Shiel amidst magnificent mountain scenery, 
and falls into the head of Loch Duich close to Shiel Hotel It 
contains salmon, grilse, and sea-trout in the season, which are also 
found in Loch Shiel, a small weedy loch about a mile in circumfer- 
ence, a short distance from the mouth of the river. The Shiel is a 
late river, the best season for salmcm and sea-trout being from the end 
of May to September. 



THE SALMON RIVERS ON THE WEST COAST 
OF INVERNESS-SHIRE. 

I may mention, at the outset of my account of the Salmon Bivers on 
the west mainland coast of this extensive county, that there is only 
one District Board — that of the Lochy and Spean. The other rivers 
are much too small to maintain District Boards ; though, if they were 
combined into groups, they might possibly be able to do so. I 
may take this opportunity of stating that I know, from personal 
communication with one of the original Commissioners under 'The 
* Salmon Fisheries (Scotland) Act, 1862,' that the Commissioners 
would, in many cases, have been inclined to group together several of 
these smaller rivers into one Fishery District, if they bad not considered 
themselves bound, by the terms of the 6th section of the said Act, to 
assign a separate district to each river. 



The Oleneig and Glenbeg^ the Amisdale and Inverie. 

I drove from the Shiel to the Glenelg river by a very steep road 
which crosses the Mam Battachan at a height of 1200 feet, and then 
slopes downwards to the green strath of Qlenmore, through which the 
Glenelg flows for about 8 miles before it falls into the Sound of Sleat, 
which runs like a broad river between Skye and the Munland. The 
upper part of the Glenelg river is shallow and streamy, and might be 
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greatly improved by judicious pooling. At Scalasdale, about 3 miles 
from the inn at the mouth of the glen, there are some good pools for 
iialmoD, especially one beginning at a wooden bridge across the river. 
About a mile and a half southward from the mouth of the Glenelg, 
another river, nearly the same size, called the Glenbeg, falls into the 
sea. Both salmon and sea-trout ascend it But no estuary has been 
fixed for it. In my opinion, there should be one estuary including 
both rivers, and it should be a straight line dr.iwn from Kyleree rock 
on the north to Craig-an-dhuan rock on the south. 

Both the Glenelg and the Glenbeg are very late rivers, though their 
close time has been fixed from 27th August to 10th February, both 
days inclusive. It ought to be from 10th September to 24th Feb- 
ruary, both days inclusive. August is the best fishing month on the 
Glenelg, and nothing is done on the river until the month of June. 
Between 5 and 6 miles up the glen there is a high bank or scaur, on 
the left bank of the river ; and, on the right side, the banks rise a few 
feet, while the ground is rushy, and not of much value for agricultural 
purposes. Here a dam might be thrown across the river in a diagonal 
direction for about 100 yards, Which would form a small loch a few 
acres in extent, the very thing wanted in the Glenelg. It would 
furnish a resting place for fish, and in the centre, in the river channel, 
there would be a considerable depth of water. A mile of the river, 
upwards from the mouth, is in the hands of the hotel-keeper. Then 
comes the Manse water, belonging to the clei^man, and extending to 
about a mile, in which there are two very good pools. In the autumn 
of 1883, three rods killed 7 fish on this water in a day, the largest 
being 22 lbs. — the heaviest salmon killed on this river for many years. 
Between 20 and 30 fish were captured in this part of the Glenelg 
in 1883. 

The Inverie and Aruisdale are two small and remote rivers. The 
former falls into Loch Nevis, and belongs to Mr Baird of Knoydart ; 
and the latter falls into Loch Houm, after a course of about 4 miles. It 
belongs to Mr Baillie of Glenelg. Both are late rivers, the best 
mouths being July and August 



The Morar and the Aylort 

The Morar is a broad clear stream, with but a short course, not 
exceeding a mile, connecting Loch Morar with the western sea. This 
loch is a splendid sheet of water about 14 miles in length, and varies 
in breadth from \ a mile to 2 milea Arisaig, the nearest inn, is 6 
miles distant Both loch and river contain salmon, sea-trout, and 
yellow trout The tide ascends as far as the bridge over which the 
road passes ; and between the bridge and the Falls of Morar, a 
distance of a few hundred yards, there are some good pools. These 
falls do not constitute an absolute obstruction, as both saJmon and 
aea-tront can asoend in favourable states of the river, but they are a 
decided impediment, which might, however, be easily and cheaply 
removed by blasting out some of the rock at the top of the sloping 
part of the falls on the left bank of the river; or a Macdonald 
Fishway might be put in. 

A lake called Loch Beoraik, 2\ miles long, drains into Loch Morar 
through the little River Meoble, which contains some good pools. 
There is a fall at the outlet of Loch Beoraik which at present obstructs 
the ascent of salmon. But it is by no means an insurmountable 
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obstruction ; and if a fisbway were put upon it, or if it were judiciously 
blasted, Loch Beoraik would probably be an excellent salmon and sea- 
trout locb during the latter part of the season. 

The Aylort runs into the head of the salt water loch of the same 
name at Kinloch Aylort. It issues from Loch £ilt or Rannoch, a 
fresh water loch in three divisions, consisting of a small shallow upper 
loch ; connected by a narrow canal, with a longer and deeper middle 
loch, then a second narrow, and thirdly the lowermost main loch, 
many times larger than the other two put together. From the seaward 
extremity of this, the river flows for a short distance, then expands 
into a small loch, in which is a wooded island thickly covered with 
Scotch fir trees^ and issuing from its lower end, falls, after a course of 
about 2 miles, into the sea. Just above this little loch are the 
remains of an old cruive dyke. The angling for salmon, and 
especially for sea-trout, in Loch Eilt and the Aylort river used to be 
first-rate. Indeed, for sea-trout, both as regards number and size, it 
was at one time only second to Loch Stack, in Sutherlandshire. But 
of late years it has greatly fallen off; and when I inspected the locb 
and river in the end of last July, the sport had been very poor, 
though that was, of course, imputable in some degree to the unusual 
dryness of the season. 

The Aylort and Loch Eilt are late, there being no good fishing 
until June. There is more than a mile of fine spawning groand in 
the stream that runs into the head of Loch Eilt Then come falla 
above which no fish can ascend. I saw several seals in Loch Aylort 
and in Loch-na-Nuag, the larger sea-loch beyond, and I was informed 
that they are numerous in both. Doubtless they levy a heavy toll 
on the salmon and sea-trout passing to and from the river. The 
present estuary of the Aylort is 'a straight line drawn from the 
' outermost point of Aird Nish on the north shore, through Goat 
' Island, to the mainland on the south.' I venture to think that a 
better estuary would be ' a straight line drawn from Aird Nish to Ra 
• SmirsirL' 

The Moidart. 

The Moidart flows through Glen Moidart into the head of the salt 
water loch of the same name. It is a small stream, but is frequented 
by salmon and sea-tront, which ascend to Loch Lochans^ a lakelet 
scarcely a mile in circumference. The Moidart salmon are not so hand- 
some and well-shaped as those of the Morar, a few miles to the north, or 
as those of the Shiel which flows into the south side of Loch Moidart 
The Shiel salmon are about the handsomest fish in Scotland — shorty 
deep, and thick, with small heads ; whereas the Moidart salmon are 
comparatively long lanky fish, with larger heads. This difference ia 
somewhat remarkable, as both the Moidart and the Shiel fall into the 
Mime sea-loch, and the salmon of both rivers have, presumably, the 
same feeding grounds. 

The Lochy and Spean. 

These are by far the most important salmon rivers on the west 
coast of Scotland. They are entirely kept for angling, and the 
average annual take of salmon and grilse amounts to 1200, and of sea- 
trout to 1600. The first clean salmon are taken in March ; the main 
run of fish is in June and July ; the grilse come up in June. The 
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right to the salmon fishings in the district is almost entirely vested in 
Lord Abinger. The Lochy rises in Loch Lochy, and after a course of 
about 8 miles joins the sea at Loch EiL The Spean issues from Loch 
Laggan, a lake 7 miles long, situated amidst magnificent moun- 
tain scenery, and after a course of 16 or 18 miles, unites with 
the Lochy at Mucomer. The pool farmed by the junction of the 
two streams is probably about the best salmon pool in Scotland, 
and a single rod has captured 70 salmon in it in a month. 
The salmon in the Lochy and Spean run large, the average weight 
being about 15 lbs. The little River Itoy, which joins the Spean at 
Boy Bridge, also contains very heavy fish in the latter part of the 
season ; salmon from 30 lbs. to 40 lbs. weight having been occasionally 
taken out of it 

Productive, however, as the Lochy is, it seems to have produced a 
much larger number of fish about one hundred years ago, though its 
rental was then not much more than a tenth of what it now is. This 
is evident from the following extract^ taken from the account of the 
parish of Kilmalie, in Sir John Sinclair's Statistical Account of Scot- 
land, published in the end of last century : — 

The principal fishing is upon the Lochy, the property of the Duke of 
Gordon and of Mr Cameron of LochieL The following taole will show the 
number of fish cauffht upon it during the last seven years, their prices at 
Fort- William, and tne markets to which they were exported : — 



Year. 


Salmon. 


GrUse. 


Price of each cask. 


Market to which exported. 


1785 
1786 
1787 
1788 
1789 
1790 
1791 


3,678 
2,036 
5,279 
1,498 
1,260 
1,041 
576 


976 
3,899 

819 
2,032 

835 

830 
1,200 


^5 2 
4 13 6 
4 1 
3 10 
3 
3 
3 2 6 


Aberdeen. 

Ostend, by Aberdeen. 

Bilboa. 

Ostend, by Aberdeen. 

Aberdeen. 

Ostend, by Greenock. 

Aberdeen. 


15,368 


10,591 


£26 9 



Each cask contains about 80 grilse, or 28 salmon and 8 grilse. The price 
of each cask, including salt, cooperage, &c., costs 13s.* The rent of the 
river and expenses attending the fishing are about £370 a ye^r, the average 
of these seven years is 2195 salmon and 1573 grilse, equid to 92 barrels ; 
which, at the medium price of £3, 168. 8d., are worth only £352, 138. 4d.; 
whereas the rent and expenses, as stated, are £370 per annum. It is, how 
ever, to be observed that it is only within these three last years that the 
river has been rented so hig;h ; and likewise, that the rent of a farm, worth 
at least £50 per annum, is included in the £370. Every year since 1787, " 
there has been a great decrease in the number of fish caught, which must 
proceed from some inattention in preserving the salmon fi^. The cruives 
of the river, it is thought, is the chief cause, as the fish are thereby prevented 
from going to the fresh-water lakes to spawn. 

There are no cruives now on the Lochy ; no netting in the river, 
which is preserved for angling, and is most thoroughly and efficiently 
watched ; and no stake or bag-nets nearer than 16 miles from its mouth. 
It has, therefore, preserved its high character as a salmon river better 
than any other stream on the west coast On the Lochy, just above 

* Taking the grilse at 5 lbs. weight each, we find that the price per lb. at the 
lowest sum per cask, given in the above table, was a little under 2d. per lb. ; and 
if we take the highest sum per cask, it was a little over 3d. 
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its junction with the Spean at Mucomer, a salmon-ladder has been con- 
structed on a very nasty fall which enables salmon to surmount it 
without difficulty ; Lord Abinger writes as follows about it : — • There 
* is only one salmon-ladder, at the Falls of Mncomer on the Lochy. 
< It affords a free passage to the fish at all times.' 

The following extracts from Lord Abingcr's answers to the printed 
queries are worthy of attentive consideration, not only from his hold- 
ing the whole of the salmon fisheries in the extensiye district of 
Lochaber, but also from his long experience in the management of the 
two most important salmon rivers on the west coast of Scotland. 
With regard to the vexed questions of bag-nets, his Lordship writes 
as follows : — 

The increase of stake and bag-nets, and the increased pow^ of the engines 
used, and increased knowledge of the habits of the salmon, requires a longer 
weekly close-time, to at least forty-eight hours for all fixed engines either in 
the sea or rivers. A varied close-time for nets and engines, other than rod 
or line, in rivers of any length, would be a great improvement I have 
reason to think that the law as to weekly close-time is habitually disre- 
gu^led. The estuary and the coast nets are so far distant that it is necessary 
to have the assistance of a government vessel and the coast guard to assist 
in enforcing the law ; the expense renders it impossible for private persons or 
districts to see the law obeyed. The increase of fish in the river is met by 
increased length of bag-nets on the coast The number of fish in the river 
has remained stationary for many years, though from there being no nets or 
fixed engines in the nver, there should have been a large increase of fish. 
I'here are not nearly so many fish as there were forty years aga After- 
wards he writes; — It would be a great improvement in many rivers, 
where there are many conflicting interests, if the proprietors were to 
form a common society with proportionate interests, and fish the rivers as a 
common property. This would greatly increase the rental by cheapening 
the cost of bringmg the fish to market, and the work could be done by one- 
fourth the number of hands and boats now employed. 

At least 40 miles of rivers and lochs belonging to the basin of the 
Spean are barred against the ascent of salmon by the Falls of Moun- 
essie. Of these falls, Mr Buckland and I write as follows in our 
Eeport of 1871, on the effects of recent legislation on the Salmon 
Fisheries in Scotland : — 

Falls of Mownestie. — The Spean is already a highly productive river, but 
its spawning grounds, as yet, are not half utdifife(£ At the Falls of 
Mounessie the river rushes with great velocity through a mountain gorge, 
is very much narrowed in its course, and the sdmon are at present unable 
to surmount the £bi11, which is perpendicular, and 23 feet in height 
If, however, it were made passable for them, and the fedl at Inverlair, a 
little wav above, were also improved, they would have access to at least 
forty miles of water, includinff four lochs — Loch Laggan, Loch Gulbin, 
Loch Ossian, Loch Treig. and their tributary spawning grounds* It 
would not be impossible, though probably expensive, to open up the Falls 
of Mounessie ; but here a lecal difficulty arisea The lower proprietor in 
this case claims a right to follow the fish past the fall, ai^d on to the lands 
of another proprietor, in consequence of nis holding a Eoyal Charter for 
fishings extending, with certain exceptions, throu^out the lordship of 
Lochaoer. The other proprietor, however, to whom the falls and the river 
above for a considerable distance belong^; will not allow the rock at 
Mounessie to be touched, unless under a stipulation that he gets a right to 
the salmon fishing in a certain portion of the river above the fidls. 

Though the Falls at Mounessie are 22 feet high, the pool im- 
mediately above is 26 feet deep, and only a wall or dyke of hard 

♦ A map showing the extent of river and lochs that would be opened up by 
making the Falls of Mounessie passable for salmon, will be found in the Appendix 
to the Report of 1871, drawn up by Mr Bnckland and myself. 
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rock, from 5 to 6 feet thick^ separates it from the water below. Were 
the difficnlties, therefore, ansing from the collision of the rights and 
interests of the neighbouring proprietors removed, the falls might soon be 
made passable. 

Last summer I again inspected the Falls of Mounessie and Inverlair, 
and examined, much more minutely than I was able to do in 1870, 
the rivers and lochs which would be opened up by making them pass- 
able for salmon. The falls at Mounessie are 22 feet in height, and 
quite perpendicular, and below them the banks are of hard bare rock, 
rising sheer up from the deep pool beneath; while above the falls they 
are also steep. Then, too, the river is very much narrowed at this 
point, so that when it is at all high, there is a great rush and weight 
of water tumbling over the falls. Altogether, the obstruction is a 
most formidable one. But^ probably, it might be overcome by blasting 
out one half of the rocky barrier between HfiQ pool above and the 
pool below, and then forming subsidiary dams across the river bed 
above and below the falls. Or, possibly, a ' Macdonald Fish way * would 
enable salmon to surmount the falls. About a quarter of a mile above 
Mounessie, there is a smaller fall, with a considerable rush of water 
over it, and from 6 to 8 feet high, which would certainly somewhat 
retard the upward progress of salmon, even were they enabled to 
penetrate so far. But, on the left bank, there is a natural cut with a 
stream of water flowing through it, which might easily be enlarged so 
as to allow fish to ascend. 

Four miles above the Falls of Mounessie, we encounter the Falls of 
Inverlair, which, in my opinion, would effectually stop the ascent of 
salmon, even were the Falls at Mounessie made accessible. Between 
these two falls there are 4 miles of river, with many splendid pools and 
streams, and some good spawning ground. Just below the Inverlair 
Falls, there is a long, foaming rapid, terminating in a deep black pooL 
Then above, at the head of the rapid, are the falls, not so perpendicular 
as those at Mounessie, but with a dash and swirl of descending water 
when the river is at all high, which could scarcely be surmounted by 
the strongest ascending fish. 

On the left bank, however, there is a sort of channel in the rock 
through which part of the river now passes ; and it would not be very 
difficult, when the river is low, to widen and deepen this channel, and 
carry the top of it further up the stream^ and likewise to blast the 
lower part, so as to make access from the pool at the foot of the falls 
possible. 

There is much more good spawning ground on the Spean above the 
Falls of Mounessie than below, especially in the neighbourhood of 
Moy, where the spawning ground is excellent; whereas, below the 
falls, much of the bed of the river is rocky and unsuitable for spawn- 
ing puiposes. Some of the tributaries of the Spean, too, above the 
falls, especially the Qulbin, a stream about the size of the Eoy, have 
much good spawning ground. 

It seems clear to me either that both the falls at Mounessie and Inver- 
lair should be made passable for salmon, or neither; as it would certainly 
not be worth while to incur the expense of making the falls at Mou- 
nessie passable for salmon for the sake of the 4 miles of the Spean 
between Mounessie and Inverlair ; whereas, if both falls were ren- 
dered accessible, 9 miles of the Spean ; Loch Laggan, and its feeder 
the Pattock, up to the Falls of the Pattock ; the Gulbin, and Lochs 
Gulbin and Ossian ; and the Treig, below the falls on it, would be 
opened up to salmon — or -about 25 miles of river and three lochs, one 
of them 7 miles long. 
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Legal dlfflciil- The Falls of Moonessie and Inverlair, and the property on both 
Se o***^^°ttD ^^^ ^^ *^® Spean in their neighbourhood, belong to Colonel Walker 
of*theFallf of of Inverlair, and further up the Mackintofdi cornea in. But neither 
Moonewie and of them has a right to the salmon fishing, the whole salmon fishing in 
Inverlair. ^^^^ district of Lochaber being claimed by Lord Abinger. If, therefore, 

they allowed him to open up the falls, or opened them up themselves, 
without any previous arrangement, they might simply be giving him a 
right to fish on their property; whilst they themselves would have no 
right to cast a fly on the water so opened up, though the falls, the bed 
of the river, and the property on both sides belong to them. This 
arises from the fact that, in Scotland, salmon fishings do not pass 
as part and pertinent of the adjoining land, but form a separate 
property {separatum tenemenium), requiring a special title, mere riparian 
ownership giving no title, even to rod-fishing for salmon, without a 
charter of fishings. It would, indeed, be open to the proprietors 
above an absolutely impassable obstruction, like that of the Falls of 
Mounessie, beyond which no salmon has ever penetrated, to plead against 
the holder of a charter to all the salmon fisheries in the district, 
in the event of the falls being opened up, and a new salmon fishery 
created, that that new fishery belonged to the Crown — in whom all 
the salmon fishings in Scotland were originally vested — on the ground 
that the Crown could only grant the salmon fishings which existed 
at the date of the charter, namely, those below the impassable falls, and 
could not convey a thing not then in existence, namely, the salmon 
fishings above; and that, consequently, the new salmon fishings, 
created by the removal of the falls, would vest, not in the chartered 
proprietor below, but in the Crown, who might grant them to the 
riparian owners or to any other person. Difficulties of this kind, 
operating roost unfavourably against the opening up of extensive and 
valuable fishings in rivers and lakes, are said to exist not only in Ihe 
case of the Spean, but also in the case of the Tummel, and elsewhere 
in Scotland, and much care will be required in dealing with them in 
the event of future legislation. 

As I was anxious to inspect the River Gulbin, the principal tributary 
of the Spean above the Falls of Mounessie and Inverlair, I drove from 
Fort William to Moy Inn, got ferried across the Spean, and walked 
along the whole course of the Gulbin, which runs through a wild and 
remote moor up to Loch Gulbin and Loch Ossian. The Gulbin has a 
course of 6 miles from Loch Gulbin to the Spean, and its course 
between Loch Ossian and Loch Gulbin is about 3 miles more. Loch 
Ossian is 3 miles long, and Loch Gulbin 1. The Gulbin, between Loch 
Gulbin and the Spean, is a perfect model of a small salmon river. It 
was fairly full when I saw it, but by no means in flood — just in good 
fishing order. There are a number of falls on it, with beautiful pools 
below; but very few of these falls would retard the proglfess of sabnon. 
Altogether, there are sixteen pools, some of them long and deep, in 
the lower part of the river in the space of little more than a mile. 
Farther up comes a flat streamy piece of water, then a gorge, and a 
wooden bridge across the river, with a long, deep, dark pool below it 
There is a fall here of at least 8 feet high, but it would not be difficult 
or expensive to deal with. Above the bridge, there is a long stretch of 
streamy shallow water, then a deep still pool, that would fish well with 
a strong breeze ; and between it and Loch Gulbin are six other good 
pools. Loch Gulbin is about 3 miles in circumf erenca The 3 miles of 
stream uniting Loch Ossian and Loch Gulbin contain the finest spawning 
ground on the river. From the Gulbin I walked across to the Treig, 
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'which runs into the Spean out of Looh Treig, one of the most remote 
and inacceesible lochs in Scotland, in which the great lake trout {Sahno 
ferox) are said to be both numerous and large. About half a mile above 
its junction with the Spean, there is a long rapid in the bed of the 
Treig, almost immediately succeeded by a perpendicular fall of 10 feet 
high, which would entirely prevent, or, at all events, seriously interfere 
with the ascent of salmon; and as there are several other falls at no great 
distance from each other in this part of the river, I am inclined to think 
that salmon could not penetrate to Loch Treig, even if the great Falls 
on the Spean were made passable. 



The Leven. 

This river flows through the singularly wild and picturesque scenery 
of the Kinlochmore Deer Forest, into the head of Loch Leven about 
12 miles above the Loch Leven Hotel, which is situated on the banks 
of the loch almost opposite Ballachulish. The Leven is a beautiful 
stream, about as large as the Spean at Moy. There is not much more 
than a mile of it accessible to salmon. But in that mile there is a 
series of splendid pools — one, especially, beginning some 50 yards 
above the bridge across the river and continuing for more than 100 
yards below. There are a number of falls in the course of the river — 
one of which, about a mile from its mouth, is from 18 to 20 feet in 
height^ and forms a complete obstruction to the farther progress of 
salmon. The banks of the stream here are very densely wooded. A 
considerable body of water comes over this fall But it might, never- 
theless, be made passable if there were no other falls to deal with. 
But, unfortunately, a couple of miles farther up there are three other 
falls close to each other as impassable as the first fall So that although 
there are several lochs beypnd through which the Leven flows — the 
chief of which. Loch £ilt-an-Mor, is some miles in length — no 
probable increase in the value of the fishings would ever repay the out- 
lay required in order to create them by opening up the falls. How 
precipitous the course of the river is may be judged from the fact, that 
it falls no less than 992 feet in little more than 6 miles, or upwards of 
160 feet per mile. 



THE SALMON RIVERS OF ARGYLLSHIRE. 

There are 32 salmon rivers in Argyllshire, and only one District Failure of the 
Board ; so that, so far as this extensive county is concerned, the SidTlSoM^^^ 
official machinery intended to be created by the Salmon Fishery Act on the West 
of 1862 can scarcely be said to exist. And one consequence of ^^^i 
this is, that, instead of the fishings paying assessments in proportion ^^J^^Mtod. 
to their value for the protection of the rivers, the rivers are protected 
by gamekeepers and watchers paid by the river proprietors, who breed 
all the fish and catch a mere fraction of them ; while the bag-nets near 
their mouths, which capture nine-tenths of the salmon bred in the 
rivers, do not pay a single farthing for their protection. 
' The fishings belonging to individual owners and fishery districts 
in this county are, in general, much too small to maintain and pay the 
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clerk and river watchers necessary to a District Board. Bat, as already 
stated, if a number of small separate, but adjoining Districts, were 
grouped together into one large District, the assessments levied on the 
fishings belonging to the combined District, including of course the 
the sea-nets, would be sufficient to pay a District Board clerk and a 
staff of watcher.^. Such a combined District, too, might be able to 
maintain a steam-launch to see that bag-nets were not set or used 
within estuary lines; that the weekly close time was duly observed 
by them; and that poaching for salmon and sea-trout by unqualified 
fishermen, or, as it is locally termed, 'scringing,' in the sea 
lochs and off the mouths of rivers was prevented or punished.* 
As an example of what such a combined District should be, I 
would suggest the Creran, the Awe, the Nell, Feochan, and Euchar, 
and the Add. These combined dbtricts might be able to maintain 
a practically useful District Board, with an efficient staff of 
watchers, holding its meetings at Oban as a convenient and acces- 
sible centre. 

Then farther north, in Eoss-shire, Inverness-shire, and Argyllshire, 
the Kennart, Ullapool, Broom, Gruinard and Little Gruinard, and 
the Ewe might be combined into one District; the Kerry and 
Badachro, the Torridon and Balgy, the Applecross and Kishom 
might form another; the Carron, Elchaig and Luing, Shiel, and 
Crowe might form a third ; the rivers of the mainland side of the 
Sound of Sloat from the Glenelg to the Morar, both inclusive, might 
form a fourth ; the Ayloii;, Moidart, and Shiel a fifth ; and the Aline, 
with the rivers on the Morven and Ardgour side of the Linnhe Loch, 
as far up as the Scaddle and Cona, and the Leven, a sixth combined 
District This would give, counting the existing District of the Lochy 
and Spean, only 8 fishery districts, instead of 29, on the western 
mainland from Loch Broom to Loch Crinan. 

In order to show how very small the salmon rivers in the Western 
Highlands are in general, and how impossible it is for each small stream 
to which a separate Fishery District has been assigned, under the Act of 
1862, to maintain the machinery of a District Board, I may mention 
that, between Cape Wrath and the Mull of Cantire, a distance of 250 
miles, there is only one river with a drainage area of 500 square miles; 
and that the drainage area of the whole salmon rivers on the west 
coast of the counties of Sutherland, Boss and Cromarty, Inverness, 
and Argyll combined, is very little more than the drainage area of the 
single River Tay on the east coast — Tay, 2510 square miles ; west coast 
rivers, 2605. It is the poverty of the fishings, not the apathy of the 
proprietors, that has prevented the proprietors on these small rivers 
from constituting District Boards. In the western counties between 
Sutherland and the Mull of Cantire, there are only three rivers whose 
watershed is above 100 miles, and separate Fishery Districts have been 
assigned to streams with watersheds of 7, 8, 13, 14, 16, and 17 

* In our Report of 1871 on the effect of recent legislation on the salmon 
fisheries in Scotland, Mr Buckland and I write as follows upon tlie subject : — ' It 

* would probably very much conduce to the protection and development of the 
< fisheries in the West Highlands, if several fishery districts would combine to 
' pui'chase and maintain a steam launch, to watch poachers and enforce the obser- 

* vance of close time. The coasts and islands m that quarter are so deeply 
' indented by sea lochs, that poachers at present have every facility for escape 
' in their well-manned and fast-pulling boistts. But they would have very little 
' chance against a steam launch ; and the certainty of detection and punishment 
' would soon have the efiect of preventing infringements of the Acts. With S 

or 4 such boats between Oban and Cape Wrath, the coast could be watched 
'much more effectually than at present.' 
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square miles. How can the assessment on such paltry streams, and 
perhaps on two or three bag-nets within their statutory limits, support 
the expense of constituting and maintaining a District Board 1 The 
system of District Boards applied to such rivers has proved an utter 
failure ; and it humbly appears to me, either that some other system 
must be devised and adopted, or that, if the present system is to be 
continued, a number of these small Rivers and Districts must be 
combined, as above suggested, into larger Districts ; and such power 
of combination should be conferred upon the Secretary of State 
in any new Salmon Fishery Act. He has power to combine 
or divide Fishery Disricts under the English Salmon Fishery 
Acts, and I venture to think that he should have the same power 
in Scotland. 



Hie ShieL 

This is a very considerable river, which flows in a broad, short, full, 
stream into the side of Loch Moidart, and issues from the foot of 
Loch Shiel, a narrow lake 23 miles in length, which separates Argyll- 
shire from Inverness-shire. Both loch and river contain salmon, grilse, 
and sesrtrout, as well as yellow trout, which often attain a great size. 
Salmon of 33 lbs. weight have been taken in the loch with the net, 
and sea-trout as heavy as 7 lbs. But the seatrout fishing is not so 
good as it was twenty years ago, and the yellow trout fishing hto very 
much fallen ofEl Loch Shiel is a much later loch than Loch Tay ; the 
fishing being not good for much until the month of June. The River 
Shiel is also a late river. A little above the bend in Loch Shiel, at a 
place called PoUoch, a pretty little stream joins its waters. This 
stream flows out of Loch Doilate, a picturesque lake situated amidst 
grand mountain scenery. It is a mile and a half in length, and the 
seartrout fishing in the end of the season is often first-rate, the trout 
being both numerous and large. It humbly appears to me that the 
estuary provided for the Shiel and Moidart, both of which run into 
Loch Moidart, is too small, and that, if it were enlarged, the salmon 
fishing both in the river and in the loch would be very much 
improved. The present Qstuary for the Moidart and Shiel is 'a 
' straight line drawn from Farquhar Point on the south shore to the 
' southwest point of Eilean Shona, and a straight line drawn from the 
' north-west point of Eilean Shona to the nearest point of the main- 
' land on the nortL' It should be ' a straight line from Bu Smirsiri on 
' the north to Eu Driminish on the south.' The propriety of this 
extended line was strongly pressed upon me in 1 870 by the late Mr 
Hope Scott, who then possessed about 12 miles of the north side of 
Loch Shiel, and the whole of one side of the River Shiel ; and also by 
the late Sir Thomas Miles Biddell, Bart, of Ardnamurchan, who was 
the proprietor of the whole of the south side of Loch ShieL It 
would, however, be strongly objected to by Mr Dalgleish of Ardna- 
murchan, whose bag-nets, now worth a good many hundreds a year, 
would be reduced in number and value by the extension of the 
estuary. 



The Aline, Kingairloch, Sanda, Oour^ Cona^'and Scaddle. 
These are all small rivers in the districts of Morven and Ardgour, 
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with a united drainage area not exceeding 130 square miles. The 
Aline is the largest and hest of them. It runs into the head of the 
salt water loch of the same name, which is situated on the east 
side of the Sound of MulL It is formed of three streams, one 
issuing from Loch Ari-innis, and two others flowing through the 
parallel glens of Glen Duhh and Glen GeaL It is occasionally a 
most productive river, as many as 5 salmon and 30 sea-trout having 
heen taken out of it in a single day hy one rod. The sea-trout 
fishing in Loch Ari-innis is also first-rate. The Aline flows into the 
northern extremity of Loch Aline at Kinloch Aline; and another 
considerable stream flowing out of Loch Temate, a fresh water loch 
abounding in trout, falls into its north-eastern extremity. But only 
a little way above its junction with Loch Aline there is a lofty and 
perpendicular fall, which is a complete barrier to the farther progress 
of salmon. 

The Kingairloch Kiver falls into a beautiful bay surrounded by 
lofty hills, green to the very summit This bay is a capital anchorage. 
The lower part of the bed of the stream is rocky ; and about 4 miles 
from the sea there is a pretty loch a mile in length. But salmon are 
prevented from having access to it by falls, a little way below. These 
are not perpendicular, but of a broken character, being shattered, 
as it were, into a number of separate falls. The lowest is scarcely 
any obstruction. That immediately above should be blasted out 
on the left bank. But the highest branch of the fall forms the 
most serious obstacle. Still, I think, that it would be quite possible 
to enable salmon to reach the lock It is just a question of whether 
the additional sport to be gained would be sufficient to compensate 
for the expense incurred. 

The Sanda is a small clear stream, with a considerable extent of 
good spawning ground. The Gour has but a brief course to the 
Linnhe Loch from the fresh water loch from which it issuea But 
both it and its parent loch frequently aflbrd admirable sea-trout 
fishing. I have heard of one rod killing as many as 30 sea-trout of 
good size in a single day. 

The Scaddle and Cona belong exclusively to Lord Morton, and run 
through his deer forest, which is washed on three sides by the waters 
of Loch Shiel, Loch Eil, and the Linnhe Loch. They are small rivers, 
having a drainage area of only 38 square milea But at times they 
afford good grilse and sea-trout fishing. 

llie Creran has a drainage area of 35 square miles ; rises on the 
south-west slope of Sgor-na-h'Ulaidh, 5 miles from Ballachulish ; and 
falls, after a course of 1 2 miles, into the head of the sea loch of the 
same name. The lower part of the glen through which it flows is 
finely wooded. Here it receives the Ure, and traverses Loch 
Fasnacloich. The salmon and trout fishing both in the river and in 
the Loch Fasnacloich are fairly good. In their answers to the printed 
queries, both Mr Stewart of Fasnacloich, and Mr Spencer Stanhope, 
lessee of the fishings and shootings, agree in stating that the fishings 
have fallen off, and impute this falling off to the fixed nets in the 
neighbourhood ; and both agree in recommending a weekly close time 
from noon on Saturday until noon on Monday. From 35 to 40 salmon 
are stated to be the numbers caught annually by the rod, in the river 
and loch. The river is a late one ; the first clean fish are got in May ; 
the main take of salmon is in June ; and the grilse run in June and 
July. Both agree in thinking that the Creran is far too small a river 
to have a District Board for itself, and recommend that it should b# 
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combined with the Awe Board. There is a small hatchery connected 
with the Creran, formed by covering a disused cottage with a galvanised 
iron roof, and turning into it water from an adjacent bum ; 30,000 fry 
have been turned out of it annually for the last three years. The 
great difficulty experienced is getting a sufficient number of salmon ova. 



The Nelly Feochan, Euchar, and Add, 

These three small rivers all run into Loch Feochan ; the two former 
into its head about 3 miles from the town of Oban, and the latter 
into the south side at Kilninver. The Kell issues from a pretty loch 
of the same name, between 3 and 4 miles in circumference ; and the 
Euchar flows out of Loch Scamadale, in which there is capital sea- 
trout fishing in the latter part of the season. It has a course of i 
miles before reaching the sea. About a mile from its junction with 
Loch Feochan, it runs through a rocky gorge, where there is a water- 
fall of several feet in height, beneath which there is a deep pool, which 
is a favourite resting-place for those heavy salmon which cannot succeed 
in passing it and reaching the loch. From 60 to 100 salmon have been 
taken in a day in former times from this pool The Add nses in marshes 
in the north-west extremity of Qlassary parish \ traverses the valley 
of Glassary ; the Moss of Crinan ; and joins the sea at Inner Loch 
Crinan. 



Scringing for Salmon and Sea-Troid on the West Coast 

The salmon fishing, and still more the sea-trout fishing, in 
all these Argyllshire rivers, and in many bays and smaller streams, for 
several miles along the coast, to the north and south of Oban, have been 
for a number of years past terribly iiyured by a species of poaching 
known in this part of the west coast as * scringing.' Oban is the great 
centre of this illegal practice, and it is notorious that nine-tenths of the 
sea-trout sold in the fish shops, and consumed in the numerous hotels 
of this beautiful and fashionable resort during the summer and autumn 
months, are supplied by the scringers. They themsolves have no title 
whatever to fish for salmon in the narrow seas and in the bays and 
sea-lochs off the mouths of salmon rivers, nor have they permission 
from any one who has a title. They deliberately and systematically 
break the law, and find law-breaking to be a more lucrative practice 
than the prosecution of their legitimate industry as fishermen for 
herrings, cod, haddocks, whiting, and other sea fish. This state of 
matters has been greatly encouraged by the fact that, until the 
recent reconstitution of the Board of the River Awe by the Court of 
Session, there had been no District Board in the neighbourhood 
of Oban for at least fourteen years previously ; so that any watching 
or prosecution of the scringers had to be carried out by proprietors 
of fishings at their own risk and expense ; and the cost of watching 
the rivers, bays, and sounds of a coast so deeply indented, and 
with so many islands, was found to be so great that private persons 
were unable to underi»ke it Several memorials, concerning the 
evil effects of scringing and the modes of checking it, were addressed 
to the Home Office and to the CommiBsioners of Scotch Salmon 
Fisheries. But no adequate remedy for the evil has yet been 
found ; though it is to be hoped that the newly-constituted Board of 

H 
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the Awe, by means of its watchers searching and arresting the boats of 
the scringers when they come in to the quays at Oban laden with sea- 
trout illegally captured, may have some eflfect in checking this species 
of poaching. The 25th section of ' The Salmon Fisheries (Scotland) 
Act, 1868,' which is applicable to it, is about as stringently worded a 
section as could well be desired. It is in the following terms : — 

Id order the better to carry out the provisions of the Act of the 7th and 
8th years of Her present Majesty, chapter 95, it t^hall be lawful for any 
water bailiff, constable, watcher, or officer of any District Board, or any 
police officer, to search all boats, boat tackle, nets, or other engines, 
and all receptacles, whether at sea or on shore, which he or they may 
have reason to suspect may contain salmon captured in contravention of 
the said last-mentioned Act, and lo seize all salmon found in the posses- 
sion of persons not having a right to fish salmon, and the possession of 
such salmon shall be held ^md fade evidence of the purpose of the 
possessor to contravene the provisions of the said last-mentioned Act ; 
provided also that the words ' the said recited Act,' contained in the second 
section of the last mentioned Act, shall be read and construed as if they 
meant and included this Act and the Acts recited therein. 

I have often heard the opinion expressed in Oban, and in other localitiea 
where scringing prevails, that it is necessary, under this section, for the 
prosecutor to prove the locus where the fish were caught — a thing, in 
the majority oi cases, quite impossible to do. But, with great deference 
to this opinion, I confess myself quite unable to see any ground for it 
under the wording of the section, which throws upon the scringers, as 
clearly and strongly as terms can do, the ontia of proving that they got 
the fish legally. Confessedly, they have no right to fish for salmon or 
sea-trout except outside the narrow or territorial seas, as fixed and defined 
by 5 and 6 Vic. c. 95, that is outside one mile measured seawards from 
low-water mark, and the ontis is thrown upon them by statute to show 
that they get them outside the one mile, not upon the proprietors of 
fisheries or the watchers of the District Board to prove that they were 
caught inside that limit. If, however, it shall be held that this view 
of the proper reading of the 25th section is incorrect, then the sooner a 
clause is added to it, to the effect that it shall not be necessary to prove 
the locus^ the better. 

The scringers operate with a strong herring net with a deep bag, 
sometimes fishing from the shore in regular net and coble fashion, some- 
times in deep water, having the net between two boats, which make 
a wide sweep and then come together. They thus contravene the law 
in two ways — Ist, by fishing for salmon and sesrtrout without a title 
or permission from one who has a title ; and 2nd, by fishing for and 
taking salmon by means of a net with a mesh smaller than that fixed 
by law for nets used for the capture of salmon. So far back as 1870, 
the evils of this practice of scringing were strongly set before Mr Buck- 
land and myself, then acting as Special Commissioners to report on the 
effects of recent legislation on the salmon fisheries in Scotland; and in 
our Report of 1871 we suggested the combination of a number of the 
smaller fishery districts north and south of Oban into larger districts ; the 
maintenance of one or two steam-launches for purposes of protection ; 
and the assistance of the county police and coastguard to put down 
scringing. A great deal of evidence was laid before us bearing on the 
object, and I may quote the following suggestions made by one of the 
largest proprietors in the neighbourhood of Oban : — 

I wish to call the special attention of the Commissioners to the svstem of 
icrioge and splash-net poaching, which prevails to a great extent fuong the 
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shores of the numerous islands and lochs on the west coast. By the laws 
already existing this is strictly illegal, but as in using these nets men do not 
require to lanc^ and as, to obtain a conviction, they must be seen in the 
act of taking salmon or sea-trout, these laws are, in fact, totally inoperative. 
In this district I myself have between 25 and 30 miles of sea coast, and to 
protect this would require a fleet of boats and men out every night, and 
even that would not be effectual. During the summer months, salmon and 
sea-trout are openly brought by boats to the quays at Oban and other places 
nearly every morning for sale, and the only effectual way in which this 
most destructive system of poaching can be stopped, is by throwing on the 
seller the onus of proving that he got the fish le^sdly. This might easily be 
done by giving each legal and chartered fishing station a brand or trade- 
mark for their boxes, and to stamp on all receipts given for fish sold, and 
then giving the police power to seize all boxes not so marked, and all fish 
for wnich the seller could not produce the stamped receipt of a legal fishery. 
This has already been done under the late Herring Acts in Scotland (since 
repealed), and under the Game Laws in England ; and as this sort of poach- 
ing is confined chiefly to the west coast, the police on duty at the ouays and 
shipping places would be able to stop the greater part of tne illegally caught 
fish DefOre they reached the market Of course, the brand or stamp would 
be a trade-mark, and any person imitating it would be tried ior forgery. 

The Loehy District Board, whose district comes within these parts 
of the west coast which are exposed to the ravages of the scringers, 
made the following suggestions at a meeting held on 23rd January 
1871 :— 

The formation of a staff of marine watchers provided with a steam launch 
to put down the depredations upon salmon committed by trawlers within 
the southern limits of the district of the River Add and the Point of 
Ardnamurchan. 

This provision is necessary, owing to the prevalence of the capture of 
salmon by means (^f trawl and other nets in the waters of the Sound of 
Jura and Scarba, Loch Linnhe, the Sound of Mull, and the numerous arms 
of the sea opening therefrom and adjacent thereto. It is suggested that 
these watchers should be under the control of a general Board, and the cost 
defrayed from an assessment to be levied by that Board on all the District 
Boards rateably within the limits in question. The general Board to be 
composed of a representative from each District Board. The voting of the 
representatives and the election of a Chairman to be regulated in terms of 
the 18th section of the Act of 1862. 

The last piece of evidence which I shall quote, bearing upon th© 
subject of scringing, is from a letter from the late Mr Thomas Tod 
Stoddart, author of The Angler* 8 Companion to the Lochs and Rivers of 
Scotland, which is printed (pages 100-103) in the Report of 1871, by 
Mr Buckland and myself. He there writes as follows : — 

Illegal Fithing practised on the Coast of Argyllshire, d;c, — Scrinffing, as it 
is termed, with mackerel or herring nets is largely practised near the mouths 
of the Argyllshire rivers. In dry seasons, durinpr July and August, when 
the finnocks and sea trout show a desire to enter the fresh water and swim 
about in small shoals close to the shore, ready to take advantage of the first 
freshet, great havoc is perpetrated among them, and that in a manner openly 
and without interference, by the coast fishermen. During the two last 
summers — tliose of 1868 and 1869, particularly that of 1868 — I had many 
opportunities of seeing how industriously, and with what success, aoringmg 
operations were carried on in the neighbourhood of Oban and also at Salen 
in Mull, and of judging also how the practice acted to the prejudice of the 
river fishings in the neighbourhood — tnose, for instance, of the Awe, the Add| 
the Nell, the Feochnn, the Knchar, the Aros, and the Knock or Baa. Every 
lawful morning, weather permitting, numbers of those fish were brought into 
Oban bay by boats ostensibly engaged in the capture of herring, mackerel 
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lythe, and cuddies, and sold at an underprioe through the town. Mr Baird, 
the lessee of the sea fishings in the neighbourhood, on my asking him why, 
seeing he had an interest in doing so, he did not interfere and put a stop to 
the practice, told me if he did so, it was at the risk of having his bag- 
nets cut and destroyed—the class of fishermen who carried on this system 
of poaching being both numerous as a body and lawless in their habits. 
As regards the sea-trout in the Ar^Ushire riyers, a great fiEdling off in 
their numbers has of late years neen observed, attributable, in a great 
measure, there can be no question, to this method of scouring their marine 
haunts. 

When I visited Oban in the course of last summer, I found no dimi- 
nution in the practice of scringing ; and I was informed that there 
are at Oban and in the neighbourhood eight crews of scringers, averaging 
four men each. August is, in general, the best month for the scringers. 
I was told that the boats have often from 50 to 200 sea-trout each. 
Proprietors of salmon fisheries in the neighbourhood of Oban should 
be careful of letting any of their fishings to the scringers, or to any 
persons connected with them; because, if they do, all the fish 
illegally caught by scringing outside the limits of the regular fishing 
will be put down to the credit of that fishing, and it will be impossible 
to touch the poachers under the 25th section of the Act of 1868. 

All the answers I received last year to the printed queries, as to 
increase or diminution in the take of fish on this part of the coast, 
agree that a material diminution has taken place, and impute that 
diminution, in a great measure, to the depredations of the scringers. 
One answer is, * Takes of fish greatly diminished during last 10 years. 

* I attribute it to illegal fishing both on coast and rivers ; ' a second is, 
' Diminished owing to scringing ; ' and a third, from a considerable 
proprietor both of lands and fishings in the neighbourhood of Oban, 

* Very much diminished, which I attribute to scringing and killing 
^ fish on the spawning beds.' The remedies suggested are to resuscitate 
Boards by authority of Sheriff or Court of Session ; that constables, 
or water bailiffs be employed and paid by the Board to see that all 
illegal fishing be put down, and illegally killed fish forfeited ; that it 
should not be necessary to prove the locus under the 25th section of 
the Act of 1868, when salmon or sea-trout are killed by unqualified 
persons ; that the county police and the officers and men of the coast- 
guard may and should be authorised to assist in enforcing the provisions 
of the 25th section of the Act of the Salmon Fisheries Act of 1868, as 
was contemplated in a Salmon Fisheries Bill for Scotland, brought in 
in 1861 by Lord Advocate Moncrieff and Sir G. Lewis, the 62nd 
section of which provided, that — 

The officers and men of the coast-guard service, and the superintendent 
and officers and men of the county police force, shall have the same powers 
and privil^es as are conferred by this Act on any superintendent and 
water-bailiffs respectively, for enforcing and carrying into execution the 
provisions of this Act, and may at all times, when required, by any person 
having authority under this Act, aid and assist in carrying out the provi- 
sion of this Act. 

And that there should be inserted in any future Salmon Fisheries 
Act a section similar to the 2nd section of the Poaching Prevention 
Act, 25 and 26 Vict. cap. 114, which has been found extremely useful 
in preventing game poaching, and which provides, that — 

It shall be lawful for any constable or peace officer in any county, bui^h, 
or place in Great Britain and Ireland, m any highway, street, or public 
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place, to search any person whom he may have good cause to suspect of 
coming from any kmd where he shall have been unlawfully in search or 
pursuit of game, or any person aiding or abetting such person, and having 
in his possession any game unlawfully obtained, &c. 



The Awe and Orchy. 

The Awe is the largest and most important salmon river in Argyll- 
shire. It has a drainage area ol271 square miles, and connects Loch 
Awe with the salt water Loch Etive. It is an almost solitary instance 
of the effluent of a great lake flowing, not from its foot, hut from its 
side. The Awe issues from the broadest part of its parent lake, about 
3 miles from the head, where it has a width of 3 J miles ; and after a 
course of 5 miles through the romantic pass of Brander, falls into 
Loch Etive at Bunawe. It is deep, still, and dark, and overhung on 
one side by lofty and almost perpendicular banks, during that part 
of its course nearest Loch Awe ; while lower down it is a rapid and 
impetuous stream, with an average breadth of 45 yards, and a depth 
of from 3 to 20 feet. The largest Salmo ferox ever captured in 
Scotland was taken with rod and fly from the upper part of the Awe, 
not far from its exit from the loch, by the late Mr Muir of Innistrynich. 
It weighed within half-a-pound of 40 lbs. weight. The heaviest salmon 
are got in the Awe in autumn, it being a late water, like the great 
majority of the west coast rivers. It is a very good sea-trout as well 
as salmon river in autumn. The lowest pool in the river is regularly 
netted, and there used to be at the mouth a stell-net, with a specid 
title to stell-net fishings from the Priory of Ardchattan. But this has 
been discontinued. There is a cniive on the Awe ; but the cruive 
dike forms no obstruction to the passage of salmon, stretching only 
half-way across the river. There is a beautiful little loch about 8 
miles in circumference, called Loch Avich, which is connected with 
Loch Awe by a small river a mile and a half in length. The trout in 
this loch are numerous, handsome, and well-flavoured. But salmon 
are at prasent prevented from getting access to it by an impassable 
fall, which could be made accessible without a great deal of expense. 
Pike, however, as well as salmon, would then be able to ascend to 
. Loch Avich. 

The salmon and trout in the Awe Biver and Loch have long been 
famous for their size and quality; and, from the remoteness of the 
district, and the difficulty of communication in former times, they 
seem to have been wondei^ully cheap, as the following statement from 
Sir John Sinclair's Statistical Account of Scotland, published about 
ninety years ago, will show — 

From the difficulty of exportation, the finest and largest salmon have 
been fr^uently sold to the inhabitants at sixpence each. The Loch Awe 
trout are unrivalled, perhaps, in any part of tne known world. They are 
of the finest quality, and are found from the smallest size to 30 lbs. weight. 

The Orchy is a beautiful and productive salmon stream, which rises 
among the wild mountains of the Blackmount Deer Forest ; flows 
through Loch TuUa; and runs for 18 miles through picturesque and 
varied scenery, until it joins Loch Awe not far from the charming 
village of Dalmally. The innkeeper at Dalmally has a right to the 
fishings up to the foot bridge above the falls of the Orchy ; the inn- 
keeper at Inveroran has a right to the fishings from the foot bridge up 
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to Orchy Bridge ; and from Orchy Bridge up to Loch TuUa the fishings 
go with the Blackmount Deer Forest. In all the three divisions there 
is good angling to be had in a favourable season. The Dalmally water 
below the falls is the earliest, being best in spring; while in summer and 
autumn the streams and pools above yield the finest sport As a rule, 
the spring fish come right up to the long, deep, rocky pool below the falls, 
from which more than a dozen salmon have been taken in a day by a 
single angler. But there are a good many places between the bridge and 
Dalmally, where, by a little judicious pooling, several capital lies might 
be formed for salmon, so as to increase the angling capabilities of the 
river. The falls of the Orchy are 7 miles from Dalmally Hotel, and 
are about 20 feet in height. But, on the right bank, an admirable 
salmon stair or ladder has been formed in the rock, going round th^ 
falls, and enabling salmon to ascend easily when the river is in such 
a state as to induce them to ruiL Above these falls, the character of 
the river changes, and its bed becomes more rocky and not nearly so 
well calculated for breeding salmon as the fine stretches of gravelly 
spawning ground which characterise the Orchy between Dalmally and 
the falls. In the 5 miles of the river above the falls there are a 
great many capital angling streams and pools. Above the bridge of 
Orchy, the water is in several places shallow and stony, but there are 
several ledges of rock that might be utilised by a little building up 
with boulders so as to form pools, where none at present exist The 
two best pools in the Deer Forest water above the Bridge of Orchy, 
are those known as the Island Pool and the Elbow Pool The trout 
in Loch TuUa, from which the Orchy flows, are large in size, and iii 
point of quality equal to those of Loch Leven. But they are not very 
numerous, which is probably to be accounted for by the number of 
pike in the locL June, July, and August are the best fishing 
months on the In veroran water ; 15 salmon have been killed in eight 
days by one rod, and as many as 5 weighing together 60 lbs., in ^ 
single day. I was informed that in 1882, three rods killed 72 fish in 
the Upper Orchy, 49 of these being killed on the Inveroran Hotel 
water, and 23 on the Blackmount water. Two streams, in which there 
is much good spawning ground, fall into Loch Tulla. The larger of 
these is the water of Tulla running in on the north-east, and the smallest 
the stream from Loch Dochard, flowing in on the west 



The Etive and the Coe. 

The source of the Etive is a small lake called Lochan-Mathair-Etivdi 
2 miles distant from Kingshouse Inn, and 970 feet above the level of 
the sea. From this the river flows past Kingshouse, thence through 
a grand and solitary glen'hemmed in on both sides by steep and lofty 
mountains to Dal d ess, and finally falls into the head of Loch Etive, 
after a course of about 16 miles. There is a considerable tributary of 
the Etive called the Coupal, which rises in the wild ravine of Lairig 
Gartain, through which it runs for some distance. It then turns at a 
right angle, and flows parallel with the road down Glencoe, almost 
encircling part of the grand mountain called Buchaille Etive More. 
In this part of its course there is some good gmvelly spawning 
ground ; but below and nearer to its junction with the Etive, its 
bed is rocky. The distance from Kingshouse to Dalness is 8 tfdles, 
and the road passes quite close to the channel of the Etiva At 
Dalness, a little more than 4 miles above the mouth of the Etive^ there 
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is a fall with picturesque surroundings, which entirely prevents the 
upward progress of salmon, and so blocks up many miles of good 
angling and spawning water. The fall is 20 feet high, and the deep 
and spacious pool below it is hemmed in by perpendicular rocks. It 
forms a most serious obstruction, very difficult to overcome. The 
best plan that occurred to me, after a careful examination of the 
locality, is to utilise a sort of natural channel which passes round the 
fall on the left bank of the stream. This channel is close to the river, 
and extends horn the top of the fall — or rather falls, <for there are 
several smaller ones above the main fall — to the pool beneath. By 
ezcavatiug this channel, and connecting its extremities with the river 
above the falls and the pool below them, salmon might be enabled tp 
ascend to the upper waters. But this operation would cost a good 
deal of money, and any one undertaking it would require carefully to 
consider whether the salmonising of the upper waters would, or would 
not, repay the expense incurred. The length of the cut or channel 
required would not be much short of 150 yards. Above these falls, 
close to where a rough stone wall runs down to the river, there is 
another cataract, which would certainly impede, if it did not prevent 
the ascent of salmon. But on the right side, close to the bank, there 
is a channel in the rock which might easily be enlarged so as to allow 
of an easy passage. 

For a mile and a half above this up to the keeper's house in the 
Black Mount Deer Forest, both sides of the river belong to Mr Stuart 
of Dalness, and in this space there are several fine angling pools. 
Farther up, he has only one side. About 3 miles above the falls at 
Dalness, there is another fall 12 or 15 feet in perpendicular height, 
which would entirely prevent the farther progress of salmon, even were 
they enabled to ascend to the foot of it. At present Mr Stuart's only 
saln\on fishing is in the long, deep, and spacious pool below the falls at 
Dalness; but if these and the other obstructions above enumerated 
were made accessible, salmon would be enabled to ascend to Lochan- 
Mathair-Etive above Kingshouse, from which the river flows, and to 
its principal tributary the Coupal, and possibly also to parts of two 
streams that flow into it on the left bank from Corrics in the Black 
Mount. It is perhaps worth noticing that Lochan-Mathair-Etive, 
the source of the Etive, whose waters flow into the western 
sea, is not more than a mile distant from Loch-na-Gannich, the 
source of streams which go to swell the ample volume of the Tay, 
and also that, if the Falls of Tummel were made accessible for 
salmon, this remote western loch on the wild moor near Kingshouse 
might be visited by salmon from the German Ocean. 

The Coe, or Cona, rises 3 miles from Kingshouse Inn ; traverses the 
famous Glencoe ; and falls into the side of Loch Leven at Invercoe. 
Between 4 and 5 miles from its source it expands into a lake, about a' 
mile in circumference, called Loch Treachtan. This loch is 231 feet 
above the sea, and is between 3 and 4 miles from the mouth of the 
river. Above the loch, the Coe is a small mountain stream ; and nedr 
the steepest part of the road down Glencoe there are several waterfallii 
in its course, which completely prevent the ascent of salmon. Below 
Loch Treachtan, however, it expands into a nice little river, witH 
many a good pool and stream well fitted for salmon and sea-trout. But 
between the foot of the loch and the inn, a mile farther down, there is 
a fall about 10 feet high, which effectually bars the ascent of salmon 
into Loch Treachtan and the fine pools between it and the fall Thia 
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fall is not nearly so serious an obstruction as the fall at Dalness on the 
Etive, either in point of height or in volume of water, and I think the 
cost of making it passable for salmon and sea-trout would probably be 
repaid by the fishing in the river above and in Loch Treachtan. 
When I visited the fall in the end of last September, the Coe was in 
flood, and a considerable body of water was streaming over it 
On the left bank of the river there was a long foaming rapid, ter- 
minating in a fall, then a broad square block of bare black rock, and 
then a straight ledge, over which a heavy volume of water was passing. 
The cheapest way of making the fall accessible to salmon would 
probably be to excavate a channel along the rock between the rapid 
and the perpendicular part of the fall, the said channel to be made on 
the side of the rock nearest the left bank of the river. The most 
effectual plan would be to place a subsidiary dam across the narrowest 
part of the stream, at a point between 30 and 40 yards below the fall, 
and so raise the water on the face of the fall. At this point the stream 
is from 6 to 7 feet across, and the rocks on either side rise — on the left 
bank from 10 to 12 feet, and on the right bank from 5 to 6 feet 
If the water was raised 4 or 5 feet on the face of the main fall, salmon 
would easily pass up. Either concrete or the rocks on the spot might 
be used for making the subsidiary dam. A ' Macdonald Fish way ' 
for this fall would probably cost from £150 to .£200. 



The Arat/f ShirOy Douglas^ and Fyne, 

These rivers all fall into Loch Fyne. The three first named belong 
entirely to the Duke of Argyll, while the Fyne is the property of Mr 
Callendar of Ardkinglas. The Aray is about 8 miles in length, and 
£ftlls into Loch Fyne close to Inveraray. Salmon can get as far as the 
broad deep pool below the falls, 3 miles from the mouth of the river. 
These falls are not less than 40 feet high. They are not perpendicular, 
but broken into several separate cascades. But as the river was very 
low at the time I inspected it, it is quite possible that in heavy floods 
these separate cascades may be united into one sheet of falling water. 
The upper part of the Aray above the falls is in general very stony, 
with but little good spawning ground. 

The Shira runs through a beautiful wooded glen, and close to its 
junction with Loch Fyne about a mile and a half to the north of 
Inveraray, it expands into the Dubh Loch, a pretty sheet of water about 
a mile and a half round, with a fine gravelly bottom in many places. 
Salmon and sea-trout frequent it in the season. I observed a stell- 
net fishing in Loch Fyne, in the bay near the mouth of the Shira. 

The Douglas joins Loch Fjme 4 miles to the south of Inveraray. It 
contains salmon and sea-trout ; and, like the Aray and Shira, is a late 
river, the best months being July and August Near the bridge, on 
the high road across the river, there is a fall, where an attempt has been 
made to enable salmon to ascend. On the right bank there is a long 
rapid going round the fall; but there seemed to me to be too much 
white broken water in it^ and I think that a resting-pool in the centre 
would be an improvement There is a fine pool below this fall The 
mouth of the river is somewhat more than a mile below the bridge, 
and there are some good angling pools between. 

The Fyne is a larger and better salmon river than any of those 
above described. It runs into the head of the loch a little more than 
a mile from Caimdow Inn. Not far from its mouth, at the time of 



Digitized by VjOOQIC 



of the Fishery Board for Scotland. 163 

my visit, there was a stell-net fishing in Loch Fyne. The Fyne runs 
through a heautiful pastoral glen, and there are many capital angling 
pools and streams in the lowest 6 miles of its course. Several of them 
are between the wooden bridge, a mile below the shooting-lodge, and 
the head of the loch, but the best pools are above the bridge. The 
chief tributary of the Fyne is the Eed Burn, which is about half as 
large as the main stream at the point of junction. There are lofty and 
impassable falls about a quarter of a mile up this stream. I was 
informed that from 60 to 100 salmon and grilse, besides sea-trout, 
are taken from the Fyne, by the tenants who have the fishings and 
shootings, in an average year. 

I may mention that one proprietor in the southern part of Argyll- 
shire, in his answers to the printed queries, complains of the splash- 
net fishing for sea-trout in Loch Fyne : — 

Both in this district (on the Sound of JuraX [he writes], and also on Loch 
Fyne, more especially the latter, large quantities of young salmon are killed 
by the splash-nets used for sea-trout, and sent into the market as sea-trout. 
On Loch Fyne the splashing commences about the end of January, and 
continues until autumn. There being no watchers, it is carried on quite 
openly. 

John Scoular, salmon fisher, Inverneil, Axdrishaig, Loch Fyne, 
writes, as to increase or diminution of salmon daring last sixty years — 

About the same, from a thousand to two thousand fish, principally 
grilse ; July and August best months. 

About bag-nets he writes — 

I think them very essential for the supplv of ^ood fish for the market, 
and ought to have every encouragement when nsh are in season. My 
experience of fifty years is that salmon depreciate in value the moment they 
enter the rivers. 



The Carradale, Ruel, and Echaig, 

The Carradale is the principal salmon river in the district of 
Cantire. It has a course of 8 miles, and a drainage area 19*25 square 
miles. It falls into the Sound of Kilbrannan not far from Carradale 
House. It belongs entirely to Colonel Buchanan. It is frequented 
by salmon, grilse, and sea-trout The Fishery District, assigned to the 
Carradale under the Salmon Fisheries Act of 1862, includes the whole 
east coast of Cantire ; the bye-law, which came into operation 24th 
November 1865, declaring — * That the limits of the District of the 

* River Carradale in Cantire shall be Skipness Point on north ; Mull 
' of Cantire on south, including Davar and Sanda Islands ; and that 
^ the District shall consist of the portions of the sea coast and the 

* estuary to the river contained between the said points.' The west 
coast of Cantire is within the District of the Ormsary and other rivers 
in and near Loch Killisport. 

In his answers to the printed queries. Colonel Buchanan states, as 
r^ards the weekly close time, that it is ' satisfactory, but not observed 

* by many fisheries ; ' and as regards the take of fish, that * it has 

* decreased. Herring trawling in-shore disturbs the fish.' Mr Thomas 
Eaglesome, Campbeltown, writes, as to take of fish — ' The take is as 

* good on the av^tage as it was ten years ago. Our fish are all prime 

* when we commence (1st April); very few salmon, mostly grilse. 
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* Nothing used on this coast but baf^-nets. Fish can be taken with 

* bag-nets wiien no other way would be successful/ 

The Ruel or Ruail rises at the head of Glendaruel, and falls into the 
head of Loch Eidden, an arm of the sea which opens into the Kyles 
of Bute. It is a late river, from July to the end of the tisliing season 
being the best angling time. 

The Eckaig flows out of Loch Eck, which is a little more 
than 6 miles long, and, after a course of 4 miles, falls into the 
head of the Holy Loch. It has a drainage area of 41 square miles. 
There are no obstructions on it, and it is frequented by salmon, grilse, 
and sea-trout. Loch Eck also crmtains the gwyniad, termed there 
the powan or fresh-water herring, and likewise a fish said to be 
peculiar to itself, and supposed to have been introduced in old times by 
the monks, who had considerable possessions in the district It is 
called the goldie, and is from 4 to 5 inches in length. It has, when 
freshly caught, a rich golden colour, which undergoes a succession of 
beautiful hues until the fish dies. It appears almost transparent when 
lifted up in the hand, and the structure is very delicate. The 
Eckaig and Loch Eck are both late, the best angling months being 
from June till the end of the season. There is no District Board for 
any of the rivers falling into the Firth of Clyde, nor for the Clyde 
itself, and the natural consequence is that a great deal of poaching 
^oes on uncliecked There is a private hatchery in the district of the 
Eckaig, established and maintained by Mr Duncan of Benvoore and 
Kilmun. A hundred thousand fry can be hatched out annually. 



Zioch Lomond and the Leven, 

Loch Lomond is 21 miles in length, and 6 miles wide in the 
broadest part. In some places it is upwards of 600 feet deep, and it 
covers an area of 21,000 acres. It is only 23 feet above the level of the 
sea ; and a subsidence of less than 40 feet in the narrow neck of land 
between Tarbet and Arrochar would unite its waters with the sea 
at the head of Loch Long. It is fed by several considerable streams. 
The Falloch falls in at its head ; the Inveruglas, Douglas, Lnss, and 
Fruin on the west side ; and the Endrick and several smaller streams 
on the east side. Salmon and sea-trout have access to all the streams 
named above; but their upward progress in the Douglas, Falloch, 
and Endrick is arrested by impassable falls. With regard to these 
falls, Mr Alfred Brown, the Secretary to the Loch Lomond Angling 
Improvement Association, writes as follows ; — 

On the Endrick the fall at Qartness is only passable in certain states of 
the water. It could be much improved by blasting. On Lusa water there 
are many minor obstacles, but I do not think they need be touched, as ther 
otter no serious difficulty. On the Douglas there is a very troublesome falL 
completely barring the passage to Very fine spawning ground. This fall 
has been blasted quite ineff"ectually. I think that either judicious blasting 
or the introduction of a stair or iron cradles would overcome it. There is 
a bad fall on the Falloch, cutting off many miles of fine salmon water. 
The Falloch is much frequented by salmon and sea-trout.* 

* For a full account of the Leven ; of Loch Lomond and the various speeied of 
fish frequenting it; and of the Loch Lomond Angling Improvement AssocUtion: 
see Appendix No. 111. by Alfred Brown, £sq., Glasgow, Secretary to the Loch 
Lomond Association, author of The Mollusca of the Firth of Clyde, 
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The only effluent of Loch Lomond is the Leven, a broad navigable 
stream, which had a course of about 6 miles from the loch to the Firth 
of Clyde. Its name is said to be derived from two Gaelic words, Ze, 
soft, and avon, a river ; and its waters when they leave the loch are soft 
and clear, but, gradually as they receive the manifold pollutions from 
bleachfields and dye-works and other manufactures, and the sewag^ 
from the villages and towns in the populous Vale of Leven, they 
become thoroughly contaminated and iilthy, unht for human use, and 
deleterious to hsh lif&; until, long before the Leven mingles its waters 
with the Clyde, it is little better tlian a broad dirty ditch, teeming 
with all kinds of pollutions. Yet, within the present century, the fish- 
ings on the Leven have been let for nearly £300 a year; and 
long before that date, the salmon and trout fishings in the Leven and 
in Loch Lomond were famous. In his Northern Memoirs^ written in 
1658, Franck speaks of the Leven as — 

A rapid and peremptory river, that gulphs forth of the bowels of Loemon, 
replenished with ti'out, and beyond all measure, of incomparable salmon. 

And at a later date, Smollett writes of Loch Lomond as — 

Containinc immense quantities of delicious fish, salmon, pike, trou^ 
perch, flounders, eels, and powans, the last a delicate kind ot fresh water 
herring peculiar to this lake. 

In Sir John Sinclair's Statistical Account of Scotland, we are told, 
in the description of the parish of Bonhill, published in 1793, that— 

The salmon it [the Leven] produces are reckoned among the best in 
Scotland. 

And in the accoTint of the parish of Dumbarton, it is stated that — 

Salmon and trout are taken in large quantities. The former frequently 
sells as high as Is. 6d. per pound tron, on the spot, seldom falls below 6d., 
and never below 4d. 

Lastly, Mr Thomas Tod Stoddart, in his Angler's Companion to the 
Rivers and Lochs of Scotland, thus writes of the Leven : — 

It contains salmon, sea-trout, and several of the fresh water species of 
fish. The fishings belong partly to Sir James Colquhoun of Luss, and 
partly to the Corporation of Dumbarton. The latter were let not long ago 
for jt281 per annum. 

At present, however^ the fishings both in the loch and in the river 
have sadly deteriorated. Pollutions and poaching have produced their 
inevitable effects ; and but for the praiseworthy efforts of the Loch 
Lomond Angling Improvement Association, the fisfiings would probably 
have become nearly extinct. There is no District Board for the Leven 
and Loch Lomond. Any protection given is afibrded by the Angling 
Association, or by private proprietors. The consequence is that poach- 
ing is rife. Mr Brown, the Secretary to the Angling Association, 
writes as follows about the district of the Clyde and Leven : — 

There is a general disregard of the law. Most of the fishing is done by 
poachers, who fish all the week long, even on Sunday, defying the law. On 
the pretext of catching herring and white fish, they harry the whole 
estuary (and especially the Dumbarton Banks), with nets of j and inch 
mesh, killing tne smallest 6 inch smolts, and selling them openly ; the 
magistrates refusing to convict, save on such evidence as is nearly im- 
possible to procure. 
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Mr Brown expresses himself as — 

Not quite satisfied with the weekly close time. It should commence at 
noon on Saturday, and continue till noon on Monday. My chief reason for 
this is that the fish would get the henefit of clean water to its full extent, 
works on Leven beginning to lessen their dischaige of abomination at noon 
on Saturday, and not being again in full blast till noon on Monday. 

Mr Brown, in his answers to the printed queries, corroborates the 
view which I have previously expressed in this Report, that the 
general absence of District Boards on the west coast arises, not from 
the apathy of the proprietors, but from the poverty of the fishings : — 

The absence of District Boards [he says] does not altogether lie in the 
apathy of proprietors. It generally arises on the question of cost If funds 
were, even in part, provided. Fishery Boards would spring up everywhere. 
How can men, having in aimulo salmon fishings worth £200 or ,^£300 per 
annum, be expected to have a board and pay a staff 1 The value of the 
fisheries here is so small, and the poaching and pollution so great, that it 
would take more than the gross annual value to pay for the necessary officials 
and watchers. The marketable fishings do not exceed £150 per annum ; 
add to which about seven proprietors of frontage, equivalent to another £140. 
With such a valuation, I don't see how any sum raised by assessment could 
cope with pollution and poachers in a district where both are rampant I 
suffl;est that, in a lawless district like the lower part of the Vale of Leven, 
and^the Cardross Banks and Port-Qlasgow Banks, we should have a water 
police, or boat's crew from the fishery gunboat, or coastguard, who should 
DC charged with the suppression of poaching. This poaching leads to half 
the crimes in the county. The men leave their honest work, band together 
in gangs of fifty or sixty, with perhaps a dozen boats, and defy us to touch 
them. As a matter of public morals and safety, this state of matters should 
be put down. 

In answer to the query relating to pollutions, Mr Brown writes — 

Passing over the Clyde, Cart, and Kelvin, which are almost past praying for, 
we have the Leven, which is the entrance way to an immense angling 
district This river is outrageously polluted by sewage and dyestuJBb. 
The pollution is yearly increasing with the increase of manufacturing. The 
works have probably quadrupled in the last twenty years, and the pollution 
has kept pace with tnis increase. The manufacturers pretend tnat they 
settle the solid matter before discharging the water. But this is practically 
not the case. Even if it were, there still remain the deadly acids which 
are used (in lieu of chloride of lime) to clean Turkey red goods. These 
are not eliminated bv settling ponds, and the result is that thousands of 
fish are constantly killed in <uy seasons, and at all times fish are prevented 
passing up by the frightful state of the water.* 

Messrs A. Orr Ewing & Co., one of the most important firms in the 
Yale of Leven, write as follows in their answers to the printed queries 
relating to pollutions : — 

On the River Leven there are seven large public works and a considerable 
population. All the sewerage of the villages runs into the river, and a large 
quantity of water which has l)een made use of in the works. But great care 
is taken to prevent any gross matter going into the river, so that it is 
wonderfully pure, though now and then discoloured with colouring matter, 
which does not seem to be injurious to the fish. But the River Leven runs 
into the Clyde at Dumbarton Castle, which river is a mass of impurities. 

It should be stated that most of the manufactories in the Yale of 
Leven are works of long standing, some of them having been in 
operation for more than a hundred years. 

* For an analysis of polluted water taken from the Leven in 1870 and in 1884 
see Appendices VI. and VII. 
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In the Leven District, the first run of salmon in any number is in 
May. There is a run of large-sized sea-trout in June, and the chief 
run of salmon and of the smaller-sized sea-trout is in July. The 
earliest grilse appear in the middle of June, but the main run is 
about the middle of July. 

The Leven flows through the parishes of Bonhill, Cardross, and 
Dumbarton. In August last, I walked down its whole course 
from Loch Lomond to Dumbarton. For half a mile after it leaves 
the Loch I found it clear, bright, and unpolluted; but gradually 
within the next 2 miles it became thick and fetid in consequence 
of the various pollutions poured into it, and on several parts of the 
bottom there was a sort of scum resting. Some of the hecks con- 
nected with the works are not exactly in conformity with the bye-law ; 
but, on the whole, the provisions of the bye law are carefully adhered 
to. The works stop at 6 p.m. and have a ten hours' rest ; so that the 
fish that come up with the evening flood go right up to the loch. The 
worst pollutions come from the print-works, as contradistinguished 
from the dye-works. There are no nets now on the Leven. But the 
old bothy for the fishermen, where the nets were worked until nine 
years ago, is still standing near the top of the tide-way opposite 
Dalquhurn Dye- Works. Of late years there has been a rapid increase 
in the various works on the banks of the Leven. In 1835, the wages 
paid amounted to £8800 per annum; in 1875, to jei50,000. In 1835, 
the people employed were 350; in 1875, between 5000 and 6000. 



The Clyde. 

In point of drainage area, the Clyde ranks next to the Tay and the 
Tweed among our Scotch rivers, its watershed from the source down 
to Greenock being 1456 square miles, while its length from the head 
of the Daer to Dumbarton is 106 miles. The well-known Falls of 
the Clyde in the neighbourhood of Lanark-r-of which Bennington Linn 
is 30 feet, Corra Linn 84 feet, and Stonebyres 76 feet high — have, of 
course, in all times acted as complete barriers to the progress of 
migratory fish to the extensive watershed and splendid spawning 
grounds above. But there are 40 miles of the main stream between 
the lowest fall and Dumbarton, and considerable tributaries, such as 
the Nethan, Avon, Calder, <fec., in all of which salmon were at one 
time abundant ; and a salmon still forms part of the arms of the City of 
Glasgow, though now, the immense and yearly increasing pollutions, 
from manufactures of all kinds and town sewage discharged into the river 
from Glasgow, have entirely destroyed the Clyde as a salmon river. 
Yet, less than a hundred years ago, salmon appear to have been common 
in the main stream and its tributaries. In his description of the parish 
of Dalzell, in Sir John Sinclair's Statistical Account of Scotland, the 
clergyman writes : — 

The proprietor has a salmon fishery in the River Clyde, of which he 
avails hmiself only for family use, giving away to friends and neighbours 
what' fish are caught more than necessary for his own table. The ottier fish 
found in the river, besides salmon and their progeny of grauls (grilse), fry, 
and parrs, are trout, lampreys, silver eels, pike, perch, roach, minnows, and 
a few horse or pearl mussels. In the River Calder, near its mouth, salmon 
aie also found. 

In the account of the parish of Dalserf, the clergyman writes — * In 
* the Clyde and Avon, salmon, trout, pike, eels, <fec, are found.' 
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In the account of the parish of Lesmahagow, the nunister writes — 
'Salmon also, from the Clyde, go up the Nethan and even to the 

* Logan, and spawn there ;' and of the parish of Both well, it is stated 
that the Clyde there * is stored with trout and salmon, which are taken 

* with the rod or net.' Then, farther down the river, helow Glasgow, 
the clerpyman of the parish of Old Kilpatrick, in the county of 
Dumbarton, tells us — * The principal river is the Clyde, the boundary 
' of the parish on the south. It abounds with salmon, smelts, and 

* trouts, which are caught in great plenty.* The clergyman of Erskine 
informs us that there are two or three salmon fisheries in the Clyde 
in this parish, prosecuted by means of net and coble, and he also 
mentions that * the right of catching salmon on most of the fishing 

* banks in Clyde, from Kenfrew, as far down as the confines of 
' Ayrshire, belongs by ancient charter to the burgh of Renfi'ew.' 
And with reference to this I may mention that, at present, the 
Clyde Navigation Trustees pay £200 a year to the burgh of Renfrew 
for damage due to its salmon fisheries by their operations on the 
channel of the river for the purpose of improving the navigation. Mr 
Stoddart, in his Guide to the Rivers and Locks of Srotlavd, states with 
reference to these fishings belonging to the burgh of Renfrew, that 
the salmon fishings in the Firth * belong exclusively to the burgh of 
' Renfrew, and the average amount drawn from them annually, betwixt 
' the years 1814 and I834,'wa8 no less than £4199, 1&> about fifty years 
' ago, it averaged little more than one-fourth of the above mentioned 

* sum.' 

The late Mr Frank Buckland inspected the Clyde from Glasgow to 
the falls about fifteen years ago, and wrote a short but interesting 
Report about it : — 

The pollutions from Glasgow [he writes], a city which contains upwards 
of half a million of inhabitants, cannot possibly be worse than they are. 
At the time of my visit the water abo^e the town bridge was ink blacK, and 
bubbles of fetid gas were coming up from the mill below, giving the appear- 
ance of a shower of rain falling. In spite of this and other matters to be 
mentioned hereafter, I made it my duty to examine the Clyde, and from 
what I have observed I by no means think it impossible that sabnon 
may not be increased in the Clyde with care and attention, for they are as 
yet by no means exterminated, as is the case with the sister river, the 
Thames. 

He goes on to give a description of the various weirs between 
Glasgow and the falls : — 

A certain number of salmon [he says] are seen jumping at Blantyre 
Weir every year. They never appear till the first flood comes to clear out 
the river. There were few salmon seen this year, more the year before. 
Salmon never appear till towards the end of September. 

!Near the town of Hamilton there is a very steep and difficult weir at 
Barncleuth, on the Avon, a tributary of the Clyde. It is made of wood ; 
the edges of the boards project over the pool below. In the west comer the 
weir forms an angle witn the bank, and there is a slight depression in the 
weir. At this pK>int I advise that a pass should be made by dividing out the 
angle into a series of pools. 

^Following the main stream up from Hamilton, there are many fine pools 
and spawning-beds admirably adapted for salmon-breedinK* till we come to 
the three well-known falls of the Clyde— Stoneby res, Corra Linn, and 
Bonnington. The guide to the fills informed me that last year he counted 
fifty jumps of salmon in the rapids >>elow the falls. They fall back and 
spawn about Crossford. Below these three falls there are between 5 and 6 
miles of good spawning ground about here. Three or four days of spate 
bring the salmon up to the falls towards the end of October. 
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It is much to be regretted that these three falls of the Clyde are impass- 
able for salmon, as the Clyde, I am informed, above them is a larce river 
with a long course, and has abundance of excellent spawning ground. 

I regret to report that the killing of parr with rod and line goes on very 
extensively in the Clyde, One man killed eight dozen parrs in one day. 
On another occasion between 7 and 8 lbs. of parr were killed by anglers 
opposite Dalziel, and * sold for a fry.' The local idea is, that these parr are 
not young salmon. ' They are, however, always caught near the salmon 
spawning beds. 

There is no kind of preservation in the Clyde. Many parent fish are 
cleeked on the spawning beds, especially in the Nethan. One man con- 
fessed to having poached 14 salmon last year, 21 the year before, and 43 
six years ago. 

There can be no doubt, therefore, that the salmon have not as yet entirely 
forsaken the Clyde. Those that attempt to ascend are — (1) driven back by 
pollutions, (2) kept back by the weirs w;hich have not been made passable 
for them, (3) they are destroyed by poachers on their spawning beds, (4) 
their young, the parr, are killed by anglers. 

It may be argued that the pollutions are against restoring salmon to 
the river. It is hoped that these pollutions will, gigantic as they at 
present are, at some time be removed ; but even if they remain, the 
catchment basin of the Clyde is so vast, and since an immense body of 
water must come down the river in the winter, the pollutions in the lower 
part of the river must become sufficiently diluted to enable the salmon to 
ascend. 

Again, the river naturally narrows just above Glasgow, and is narrow at 
Glasgow. A great body of water descending suddenly from the vast basin 
of the Clvde must soon sweep them out, more or less. 

It is for this reason that I hope, that with the system of preservation 
properly carried out, the Clyde may again become a salmon river. 

I am rather inclined to think that the hope expressed by Mr 
Buckland is somewhat oversanguine, namely, that the Clyde between 
Glasgow and the falls might, if properly protected, and with efficient 
salmon ladders placed on the weirs, again be made a productive salmon 
river. The population is too great, and has been too long accustomed 
to fish without interference ; so that the cost of protecting this stretch 
of river would never be repaid by any probable increase in the number 
of salmon. 

. Then, likewise, the pollutions of the Clyde have greatly increased 
since Mr Buckland wrote his Report, and ore consequently more 
likely to repel and drive back salmon to the purer waters of the Firth 
and the streams that flow into it ; so that until some plan shall be 
devised and adopted by which the manufacturing refuse and the 
sewage of Glasgow shall not be poured into the Clyde, but shall be 
earned down to the waste lands on the sea-shore of the Firttf, some- 
where between Ardrossan and Ayr, or otherwise disposed of, it will 
be utterly in vain to attempt to make a salmon river of the Clyde 
between Glasgow and the falls. In my view of the question, the filth 
is a more fatal objection than the falls. Since Mr Buckland wrote, 
greater obstructions than these falls have been successfully overcome 
in localities where, as in the case of the Clyde above the falls, there is 
a great extent of fine angling and spawning water. In Norway, for 
example, the River Sire Salmon Fishing Company have, within the 
last few years, succeeded in opening up 50 miles of river and three 
large lakes, by making ladders, chiefly constructed of wood, over two 
waterfalls, one 28 and the other 89 feet high. The cost of these 
ladders was between £1300 and JB1400.* And in America, the 

* Such ladders would cost a good deal more in this country, as both wood and 
labour are cheaper in Norway than in Scotland. 
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Government of the United Stateis recently voted £10,000 for the purpose 
of opening up the great Falls of the Potomac River, which are 72 feet 
in height, hy means of a ladder constructod on what is known as the 
Macdonald system of fishway building. Colonel Macdonald, the 
inventor and patentee of this system, has been kind enough to send 
me his Report, together with the plans and specifications connected with 
this important undertaking. 

I have the honour to be. 

Your obedient Servant, 

ARCHIBALD YOUNG, 

f Inspedor <if Salmon FisJieriei for ScoUancU 

The Fibhebt Board for Scotland, 

26^ March 1885. r 
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NOTE I. TO APPENDIX G. 

MEASUREMENT of DRAINAGE AREA of the Scotch Rivers and 
their Principal Tributaries, calculated and drawn up in 1863 from 
the best available sources of information, by Jambs Lbslib, Esq., 
C.E., Comm£3sioher of Scottish Salmon Fisheries. 



County of 



Name of 
River. 



Name of Tributary. 



Arte 

in 
square 
miles. 



Area 

in 

square 

miles. 



Berwick, 

Mid Lothian, 
Peebles, 

Selkirk, . . 
Roxburgh, . 



Berwick, 
Haddington, 

Mid Lothian, 
W. Lothian, 



Stirling, &c, 



Tweed, 



Forth, 



Eye, . . 
Biel, . . 
Tyne,. . 



Esk, . 



ILeith, • . 
Almond, . 

r r 



Blaokadder to junction with White- 
adder, '. 
Whiteadder, minus Blackadder, 

Leader, .... 

Gala, 

Lyne, 

Tweed above Lyne, 
Yarrow above £ttrick, . 
Ettrick abtfve Yarrow . 
Remainder of Ettrick, . 

Teviot, .... 
liCinor tributaries in Scotland, 
Portion in England, 

Total, 



South Esk, . 
North Ksk, . 
Remainder of Esk, 



River from Loch Lubnaig into 
Teith, 

River from Loch Katrine into 
Teith, .... 

Remainder of Teith, 

Forth above Teith, 

AUan, . 

Remainder of Forth above Stirling 

Total of Forth above Stirling, 
Devon, .... 
Minor tributaries between Alloa 

and Stirling, . 
Total between Stirling and Alloa, 

Carron, 

Avon, . . . . 

Minor tributaries between Alloa 

and Queensferry, 
Total between Alloa and Qneens- 



ferry, 
Total to Queensferry, 



66*25 
141*25 



88-00 
89-00 
15-00 



207-5 

109-5 

77-5 

69-5 

182-5 



192-0 
424*5 
448-0 
269* 



1925* 



59- 
57-5 
6-6 



44- 

27-5 
108* 



128- 

46- 

145- 



74-5 

68-25 
60-5 



78- 
89* 



84* 
89*5 

160-6 



208*25 

159-5 

77 

5- 

444-75 



117- 



324- 



885-75 
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Connty of 



Name of 
River. 



Name of Tribatary. 



Area 

in 

square 

miles. 



Area 

in 

square 

nules. 



Fife, 



Perth, &o., 



Forfar, . . 



Kincardine, 



Aberdeen, . 



Leren, < 



Eden, . . 
^Moonzie, . 



Tay, 



( Lanan, 
Sth. Esk, 

Nth.E8k,- 



Bervie, 
Cowie, 



Dee, 



, Don, . I 



Ythan, . 
Cruen, 

IXgie, . . 

iBathen, . 



Ore, . 

Leven above Ore, 

Remainder of Leven, 



Lochy to Loch Tay, 
Dochart to Loch Tay, , 
Remainder of Loch Tay to Lyon, . 

Lyon, 

Remainder of Tay above Tummel, 

Tilt to Garry, 
Garry above Tilt, . 
Remainder of Garir, . 
Tummel* minus Tut and Garry, 

Bran, . • • • • 

Almond, .... 

Ardle to iunction with Ericht, 

Shee to do.. 

Remainder of Ericht to Isla, 

Dean to Isla, 

Remainder of Isla to Tay, . 

Remainder of Tay between Tummel 
and Earn, .... 

Earn, 

Tay between Earn and Tay bar, . 

Total of Tay to Tay bar. 



69-26 
77-26 
16-6 



163-0 

100-0 

46- 



Prosin, .... 
South Esk above Prosin, 
Remainder of South Esk, 

West Water, 

North Esk above West Water, 
Luther, .... 
Remainder of North Esk, 



Feugh, 
Gaim, . 
Remainder of Dee, 

Uiy, . . . 
Remainder of Don, 



64-6 
180-5 

92-6 
141-6 

72- 

89-6 
184-26 

26-76 
861-26 



74-6 
74-6 
84' 
66- 
226- 



40- 

64- 

141- 



62-6 
117- 
67-6 
61- 



102- 
66-6 
665-6 



124- 
877- 



491* 



661-76 
82-6 
88-5 



474- 

168- 
846- 
219- 



2610-75 



47-5 



245' 



48-5 



824- 



601- 



261- 
28- 

182- 
28-6 



Digitized by VjOOQIC 



of the Fishery Board for Scotland. 



173 



Oonntyof 



Banfi; 



Elgin, 



IiiT6roe88, 



Roflsand 
Cronuurty, 



Sutherltndj 



Caithness, » 



Rnliierland, 



Name of 
Biyer. 



DereroB, < 

Boyne^ 
Spey, 



Name of Tributary. 



Isla, .... 
Bogie, . . . . 
Bemainder of Devercm, 



Airon, • • . 
Feshie, 
Tromie, 
Bemainder of Spey, 



( Lossie, 
jFindhern, 

( Stream near Eintessock, Findhom Loch, 
Nainir .. 

Moriston, • . • . 

Garry, 

Bemainder of Ness, 



naun,- 
Ness, . j 



Beanly, 



Area 

in 
square 
iniles. 



112- 
78-6 
281*5 



215-6 
80*5 
42- 

759- 



Cromar^ 
ty Firth, 



Dornoch 
Firth, ' 



Fleet, 

Brora, 
.Helmsdale, 
f Langwell 

and 
I Berriedale, 
- Dunbeath, 

Wick,. . 

Thurso, . 
^Forss, 
I HaUadale, 
-|Strathy, . 
I Naver, . 



Ganniu^, 

Bemainder of Beauly above Famr, 

Farrar, 

Bemainder of Beauly, . 



Sheen and Fanniok, . , 

Gonon above Fannidc, • 
Bemainder of Conon above Basay, 

Basay, 

Orrin, ... , , 

Bemainder of Conon to Conon 
Bridge, . . . . . 
Bemainder of Cromarty Firtii, 



158- 
152- 
860- 



110- 

78- 

12*25 
122-75 

50- 



152- 
57- 
11* 
98- 
66- 

18-5 



Casslev 

Oyk«ll above Cassley, . 
Bemainder of Oykeli to Shin, 



Shin, 

Bemainder of Oykeli to Canon, 
Carron, ... 
Bemainder of Dornoch Firth, 



70-25 
109-76 

27-25 
220- 
9-6 
122- 
170- 



Area 

in 

square 

miles. 



472- 



1097' 



109- 

846* 

26-1 

122- 



670- 



878- 



728-5 



728-76 



71- 
165- . 
214- 

72- 

23. 
104- 
162- 

68- 
108- 

48*26 
186-6 
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Area 


Area 


County of 


Name of 
River. 


Name of Tributary. 


in 
square 
miles. 


in 
square 
miles. 




Borffie (from Looh Loyal), 

Kinloch (Kyle of Tongue), . . . 




64- 






78- 




9treaia from Loch Hope 




81- ■ 


Sntlierknd, - 


IHonard or Gmdie, 

Inchard, | 




81*6 




Loch LMford, ... 




ey- 




Inver» J 




es- 




L^rkajg, . 




80- 




fKenngrt, J 




86- 




UUapool (ftom Loch Auehall), 




48* 




Broom (head of Loch Broom), 




87- 




Stratbbeg (Little Loch Broom), . 
Gruinard (from Loch-na-Shallag), . 




28- 






68- 




Stream from Loch Fuir, 




9$' 




Ewe, . 1 




167- 


Roes and 
Cromarty, 


Stream, at Eerrisdale, Gairloch, ... 




26-6 


Torridon (head of Loch Torridon), . 
Balgy. . .1 




88-5 
8-5 




Stream from Loch Lnndie, .... 




10- . 




Applecross, 
Kishom, 1 




18- 
17- 




Carron (head of Loch CarroD), 




75- 




ffik JLochLning, 1 ; ; ; ; 

Shiel (head of Loch Doich), .... 




88-5 
49- 






80-6 




Olenelg, | 

Amisdale or Corran (Loch Houm), 




le- 

18- 




Loch Houmhead, 




e-6 




Stream in Qlen Gossan, .... 




16-5 


Inyemess, . 


Kildioan (at Glen Dulochan, Loch Nevis) 




14- 




Moraii. 1 . 

Aylort (head of Loch Aylort), 

.SMel (from Loch ShieJ), "[ . "\ 




e6- 

2e'5 






19-5 : 

92- 




r Stream (head of Loch Sunart), . . 




8-6 ' 




Loch Aline, 




eo-6 




Stream (near Torrans, Loch Linnhe), 




2-6 




Glentarbert (Sanda) 




7-78 




Ardgour or Goor, 

8c4udle, 1 




17-78 
87-88 




Glen Poilie Water, . , ^ , - j^. «., } . 
GlenTinitieWate;, l>ead of Loch Bil. | 




12- = 
11- 




Lochy and Spean, 

Glen Nevis Water, ..... 




441- 
29-5 




Leven (head of Loch Leven), .... 




78-6 


Argyll, . . 


- Creran (head of Loch Creran), 




84-6 




Etive (head of Loch Etive), . ... 




88-5 




Awe (from Loch Awe), 




271- 




Stream (head of Loch Feochan), 




26- 




Euchar (Loch Feochan), .... 




24-6 




Add (west end of Crinan Canal), . 




49- . 




Ary (at Inveraray), 

Shira, . 1 




22-6 
24- 




F^rne (head of Iy)ch Fyne), .... 




28- 




Ruel (head of Loch Riden), .... 




88-6 




Eckaig (Holy Loch), ... 
lCarradale(Cantire), 




41*6 






19-25 
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County of 



Kame of 
River. 



Name of Tributary. 



Area 

in 
square 
nules. 



Area 

in 
square 
miles. 



Lanark, &c., 



Ayr, . 



Wigtown, 



Kirkcud- 
bright, 



Dumfriet, 



Clyde, 



Oamock, 
Irvine, . 



Ayr, 



Doon, .• 
Oirvan, • 



Stinchar, 



fPilanton, 
Luce, . . 

Bladenoch, 



Cree, • • 

Fleet,. . 
Dee, . . 



.Unr, 

Nith, . 



: Douglas, 

Netmui, 

Avon, 

Medwin, 

Minor tributaries above Glasgow, 
Whole of Clyde above Glasgow, . 

Kelvin, 

Black to White Cart, . 

White Cart, minus Black Cart, . 



Endrick, 

Remainder of Leven, . 

Remainder of Clyde between 
Glasgow and Greenock, . 

Whole of Clyde to Greenock, . 



SLugar, 
Ayr above Lugar, 
Remainder of Ayr, 



JLavery, . 
Stinchar above Lavery, 
Remainder of Stinchar, 



Tarf;. 

Bladenoch above Tarf, 

Remainder of Bladenoch, 



Minnock, . 

Cree above Minnock, 

Remainder of Cree, 



Deugh, 

Ken above Devu;h, 
Remainder of Ken, 
Dee above Ken. 
Remainder of Dee, 



JAfton, 
Cairn, 
Cargen, 

Carryforward, 



62- 
30- 

109- 
60- 

497- 



106-6 
102-6 



92- 
198- 



se- 
ri- 
es- 



4e76 

60-6 

81-76 



42-6 

60-76 

47-76 



69-6 
44-6 
68-0 



es- 

44- 

87-6 
82-6 
77- 



17- 
91- 
22-6 



748 
123 



209- 

286- 

91- 

1466- 



180-6 



94- 
171- 



126- 
.96- 



129- 



29-6 
78- 



141- 



172- 



86-6 



869- 
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County qC 


Name of 
River. 


NameofTribntaiy. 


Area 

in 

square 

miles. 


Area 

in 

square 

miles. 


Dumfries, . 

latendof 
Skye. . . 

Mull, . . 

Isia, . . . 
Aim, . . 


Lochar, . 
Saxk,. . 

Annan, . 

KirUe, . 
Eek, . . 

Portreer . 

SUgachan, 

Bsoadford, 

Stenchal, 

Aroa (from 

Pennygowa 

^4ggan, . . 

Dongaiy, . 


Brought forward* 
Remainder of Nith, . 

( Kinnel, 

Annan abore Kinnel, 

(Liddle in Scotland, . . . 
)LiddleinSng]and, . . 
) Eak, minnamdle in Scotland, . 
( Esk, minus Liddle in England, . 

joch Erisa), ... !.. 
If 


180.6 
804-6 


486- 


92-6 
126-6 
181- 


44*6 
26-5 


860- 


lli-6 
0- 
194-6 
118- 


80*6 
481* 




7*6 
17- 
7-6 
4-6 
22* 
•14- 
28- 
18i- 
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NOTE IL TO APPENDIX G. 

SALMON AND TROUT HATCHERIES IN SCOTLAND. A Paper 
jread at the Half -Yearly Meeting of the Scotch Fisheries Improvement 
Association, held in Edinburgh, 26th November 1884, by J. Barker 
Duncan, W.S., Hon. Secretary of the Association. 

The Pish Hatcheries in Scotland, of which the Council of the Scotch 
Fisheries Improvement Association have, from time to time, given particulars 
in their Reports to the members, are as follows : — 

1. HowuUnm FUhary. — ^This Fishery, as is well known, belongs to Sir James 
R G. Maitland, Bart, Stirling. Itwas commenced in 1878. From year to year it 
has been extended and perfected, so as to have gained a world-wide reputation 
as a fish-breeding establishment. Upwards of ten millions of trout ova are 
now annually incubated at this Fishery. Last season no less than 90,000 
yearling trout were delivered from it to all parts c^^Gbreat Britain and Lreland. 
Two consignmentB of trout ova and one of salmon were also forwarded suc- 
cessfully to New Zealand. Loch Leven trout (8. levenensU) is the specialty 
of the Fishery. American brook trout {8. fontinalis) and Common trout * 
{8,fario) are also extensively cultivated. All eggs 'are eyed on glass grilles, 
experience having showed that the strongest embryos and healthiest fry are 
obtained by this method. The normal period eggs .take to hatch is found 
(with water at 44* 10 degrees) to be as follows : — 8. fario, 71 days; 8, leven- 
ensis, 72 days ; 8, f(mti$udi$, 78 days ; and 8. ealar, 77 days. Every twenty- 
four hours about one million gallons of water flow through the pond system 
of the Hatchery, which secures thorough aration. There are no less than 
thirty-two fish ponds at Howietoun, and one botanical, the latter being in 
course of completion. There are, besides, four p<mds at Craigend, and one 
of aores at Gkddenhove, which is used for rearing fish for the fish- 
monger. Very important experiments in hybridisation are being conducted 
at the fishery. The staff required for the working of the establishment 
consists of a manager, three men, and four girls ; and there are, in addition, 
constantly employed ifbur labourers, and at least two carpenters. Mr J. R 
Ouy, secretary, Howietoun Fishery, Stirling, forwards, post free on applica- 
tion. Pamphlet on Stocking (Third Edition), Essay on Salmon Disease, and 
Papers on the Cultivation of Salmonid® and the Acclimatisation of Fish. 

2. 8oUoay Piikery, — ^This fish-breeding establishment was established by 
its proprietor, Mr Joseph J. Armistead, in 1881, superseding Troutdale 
Fishery, near Keswick, Cumberland, which was established in 1868. It is 
situated near the Sdway, in Kirkcudbrightshire. Hatching on glass grilles 
is also pursued at this Fishery, the percentage of loss being thus reduced to 
1^ mitiimiifn Mr Armistcad breeds at his establishment several kinds of 
trout, and char, salmon and sea-trout, grayling, and other fresh water fish. 
The hatching house is capable of holding several millions of ova, and at 
present contains apparatus that will hatch about one million. A meat house, 
ice house, filter house, and other buildings have also been erected; and 
these, with nineteen ponds in operation, and two in course of construction, 
occupy about an acre of ground. A museum and laboratory have been 
oommenoed to fsunlitate the study of the various details connected with the 
Fishery. The ova and fry estimated for distribution from the Fishery, during 
the season just commenced, is something short of one million, including 
British and foreign, the bulk of the latter coming from Norway. Small, as 
well as large, quantities of ova are supplied from the Fishery to enable 
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amateurs to try experiments in fish culture ; and an illustrated catalogue of 
the apparatus requi^d for conducting such experiments, and containing 
instructions, may be had on application by post. Mr Armistead also supplies 
a list of aquatic plants as a suitable and most important adjunct of fidi 
culture ; likewise proper food for trout, in the form of fresh water shrimps, 
mollusca, fish meal fer feeding firy, &c. Mr Armistead's postal address is 
Solway Fishery, near DumMes. 

8. Stormontfiefd Pcmdf.— These Ponds were erected in 1863 by the then 
proprietors of salmon fisheries on the Tay. They are situatcMd about 5 
miles above Perth, on that river, and occupy, roughly, about 2 acres of 
ground. Under Mr Robert Buist, at that time the superintendent of the 
Tay Fisheries, a long series of experiments was conducted, proving many 
interesting points in the life history of the salmon, lliese experiments— well 
known as ^e " Stormontfield Experiments "-nlemonstrated, not only the 
practicability, but the profitableness of rearing salmon artificially. The 
Stormontfield Ponds are now superseded by the Dupplin Hatchery (after 
referred to), but are still ^ed for purposes of breeding and rearing. The 
breeding boxes number 860, and are placed in thirty parallel rows, in the 
open, on a gentle slope. Of these boxes, some 200 are being used for the 
present season. They are laid with gravel The present intelligent super- 
intendent of the Tay Fisheries, Mr Alex. H. Lumsden, states that, in his 
experience, the percentage of loss is very great as conq^ared with that under 
the new system followed at Dupplin. The two rearing ponds at Stormont- 
field have been stocked, for this season, with about 20,000 fry from Dupplin 
Hatchery, which are doing well, and are now parr, about 2 inches long. The 
fry, fed on ground Hver, are kept for about two years in the Ponds before 
being turned out into the river and tributaries. 

4. Dupplin Hateher^, — ^This new fish-breeding establishment of the Tay 
District Board is situated at Newmill, Dupplin Castle (the property of Lord 
Kinnoull), Perthshire, on the Biver Earn, a principal tributary of the Biver 
Tay. It was instituted late in 1882. The hatching house is fed by spring 
water, at the rate of about 12 gallons per minute, which, however, is increased 
about a half more after the eggs are hatched. The gross hatching capacity 
of the boxes is estimated at 800,000. These are placed in four rows, fifteen 
being fitted up on the glass grille system, and five with the Wilmot tray, tiie 
whole at present containing, it is calculated, some thousand over the estimated 
capacity. It has been found that a much larger proportion of loss in eggs 
and young fish has marked the boxes with the Wilmot trays. But on the 
other hand, about a third more of eggs can be laid in a box fitted with ike 
trays, which is an advantage if ova be plentiful An attendant in special 
charge of the EEatchery keeps a daily account of loss in eggs and fry during 
the whole season. The loss for the past seaacm amounted to 2^ per cent < 
The number of days in hatching has been 64, on average ; the earliest, 69-^ 
water temperature, 45 degrees. The fry are kept till about 40 days old, and 
then are distributed in the Biver Tay and its tributaries. 

5. Loeh Leven HaUhery. — ^The hatching house in connection with the 
well-known Loch Leven fishings (Kinross-shire) was erected in 1888 by the 
Loch Leven Angling Association, Limited, assisted by the proprietor of the 
lake, Sir Graham Montgomery, Bart The cost of erection was iB229, 
19s. 2d. It is situated about 800 yards from the loch, beside a small stream. 
The water supply is got from a spring, about 600 yards from the hxmsb. 
With a temperature about 44 degrees, the period of hatching is from 66 to 
72 days. There are 12 boxes— 9 fitted up with glass grilles, and 8 with 
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Wilmot trays. Last season, abont 180,000 eggs were laid down. The per* 
centage of fedlnre was exceedingly small. The fry were strong and healthy, 
and were distiibated in the spring months in the several feeders of the looh. 
This season, about 220,000 eggs have been laid down, under the saperin< 
tendence of Captain Hall, the popular manager of the Association, who 
proposes to turn out the fry into the streams running into the loch five or six 
weeks after hatching. Prior to the erection of a special hatching house for 
the Loch, Sir James R. G. Maitland, Bart, has, at different times since 1874, 
stocked it with Loch Leven fry and trout, bred at his own Fishery. By the 
kindness of his Lordship's secretary, Mr Guy, a table is appended to this 
paper, showing the effect of the Artificial Stocking of Loch Leven on the 
Catch, from 1875 to 1884 inclusive. 

6. LMithgouf Palace Looh Fishery. — This Fishery was opened in May last. 
It belongs to Mr A. G. Anderson, fish merchant, Edinburgh, who has leased 
the loch for angling purposes fro^i the Crown. A hatching house has been 
erected close by the Loch on a small stream. Two ponds are attached—one 
for adult trout, and the other for rearing fry. A third and larger pond, made 
of concrete, is in course of construction, for stock purposes. The entire 
Hatchery and ponds occupy about 2 acres. The hatching capacity is 
estimated at 600,000, For hatching, glazed terra-cotta troughs or tanks, and 
boxes covered with pitch, are used. The former do not give the same amount 
of space as the latter, in which are placed layers of perforated zinc trays — 
three or four to each box — ^thus providing a holding capacity of from 16,000 
to 20,000 per box. Over 200,000 ova are abready laid down for the season ; 
but a large number of trout have still to be stripped. Last month 800,000 
young trout, all strong and healthy, and measuring from 8^ to 5^ inches in 
length, were put into the loch. Mr Anderson finds the eggs hatch out in 
about 62 days, at a temperature of about 45 degrees. Last season the loss in 
hatching was about 8 per cent So successful has Mr Anderson's Hatchery 
been that he has erected another house— made of wood (50 feet long and 7 
broad), covered with felt — with an estimated hatching capacity of 800,000. 
Young sahndn hatched from the ova, taken from a dead fish stricken with 
salmon disease, have thriven remarkably well There is also a tank of ova 
in the Hatchery, taken from a female trout after being twenty-four hours 
dead, and impregnated with the milt of a male folly four days dead. These 
eggs have now been in the tank for about three weeks, and are looking 
healthy— the loss at present being only 1^ per cent A large arrival of 
** Bchoodio," or " Landlocked " sahnon ova, is expected at the Hatchery from 
Washington, U.S., and also a consignment of ^* Great Lake " trout ova from 
the Seewiese Fishery, Wurtzburg, Germany. 

7. Marquess of AUsa's HtUehmy, — ^This private Hatchery is situated at 
Culzean, in Ayrdiire. It was commenced in 1876. In that year a few boxes 
only were erected outside the vineries in the gardens at Culzean Castle, and 
put under the charge of the gardener. These boxes held about 85,000 salmon 
ova, which did pretfy well ; also 2000 char ; 2000 8. fontindUs ; and a 
quantity of common yellow trout. When the wind was high, however, it was 
found difficult to attend properly to the boxes outside, owing to the rippling of 
the water — any bad eggs being, from this cause, not easily seen. In the 
following year, therefore, the boxes were fitted up anew in the peach house 
on a much larger scale. They are now capable of hatching out 250,000 
sahnon ova yearly. The ova are got from the Doon, Stinchar, and Minnook — 
the fish being artificially spawned when netted — and the fertUised ova there- 
after conveyed in cans to the Hatchery, a distance of 25 to 80 miles. For the 
last six years there have also been annually hatched 10,000 Rhine salmon. 
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In addition, char, 8, fontinaUs, and Looh Leven trout, hare been hatched 
annually, and introduced into the hill locha on the property. The eggs are 
hatched on gravel, with a constant supply of pure water flowing through the 
boxes ; and very satisfetctory results have been obtained. The fry are turned 
out into the River Doon immediately on absorption of the umbUical sac, being 
conveyed in cans a distance of 10 miles from the Hatchery, and put into the 
river about 8 miles from the sea. In two seasons, when ova was plentifiil, 
over 300,000 ova were hatched. There are ponds in which the fry were at 
first kept till they were a year old, but these have been abandoned, as it has 
been found that the present practice of putting the fry out when the sac is 
absorbed is equally satisftictory. Mr Young, the Inspector of Scotch Salmon 
Fisheries, says in his Second Report, in which the Ayrshire Salmon Rivers 
are described — " Thanks to the enlightened liberality of the Marquis of Ailsa, 
the number of fish in the River Doon has been greatly increased by means 
of artificial stocking." 

8. Benmore Hatoh&ry, KUmun, Argyllshire. — ^This Hatchery was constructed 
by Mr James Duncan of Benmore and Eilmun in 1874, after the plan of 
Stormontfield, for the purpose of stocking the River Eckaig with a larger 
class of (talmon. The results were very marked, not only in the greater 
number, but in the increased weight of the fish caught Prior to the intro- 
duction of the hatching boxes, the grilse caught weighed about 3^ lbs. — ^rarely 
exceeding 5 lbs., whilst salmon weighed about 7 lbs. After the introduction 
of the boxes, grilse were seldom got under 5| lbs., whilst the heaviest salmon 
caught in the river in 1882, weighed 18} lbs. In Loch Eck, out of which the 
Eckaig flows, fish have been taken with the net weighing nearly 30 lbs. The 
capacity of the Hatchery is' 100,000 ova. In the season of 1882, 80,000 
young salmon from Tay and Tweed ova, after absorption of the umbiiieal sac, 
were turned into the river and tributaries. The boxes are filled to witiiin a 
few inches of the top with coarse gravel, a layer of finer gravel above forming 
the bed for the ova. The loss has not exceeded 5 per cent The Hatchery 
has been idle for two seasons— it being questionable if any permanent bene- 
fit can be had in the attempt to stock small rivers on the west' coast under 
the existing Salmon Acts. 

These, however, are not the only existing Hatcheries in Scotland, and 
there fall to be added to the above the tiiree Hatcheries now to be mentioned. 

9. LocKbuy Fitkery, Itle of ikfttC.— This Fishery was established in 1878. 
It is the property of Maclaine of Lochbuy. Upwards of 50,000 ova of salmon, 
sea and other varieties of trout (Salmon fontinaliif Ac.), are annually hatched. 
The proprietor, every year, imports eggs from Norway, Germany, Austria, and 
America. There are large ponds for the receptioii ci fry and for keeping 
breeding stock. The speciality of the establishment is the breeding and 
rearing of salmon and sea-trout (spawned from the wild fish caught in the 
rivers on the property), for the re-stocking of the rivers and lakes on Lochbuy 
estate for sporting purposes. Large sheets of water on the estate, which 
were utteriy untenanted by fish, now teem with splendid varieties, and afibrd 
magnificent sport to the angler. Hie proprietor not onty stocks his own 
waters, but also sells ova, fry, or grown fish. Communications may be 
addressed to Hie Manager, Lodibuy Fishery, Isle of MuU. 

10. Aberdeen Hatchery, — ^This Hatchery was established in the end of 1868 
by the District Boards of the Rivers Dee and Don, and has heesk under the 
experienced management of Mr Alex. Adam, manager of the Aberdeen 
Balmon Company. It is erected in the fish house of the Salmon Company 
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where a quantity of ioe is always kept. The average time of hatohing is 
107 days. There are 18 boxes made of slate laid in with gravel From 
15»000 to 20^000 are hatched ont every year. The fry are distributed in the 
Rivers Dee and Don as soon as the umbilical sac is absorbed. The average 
loss in hatching has been found to be about 7^ per cent. . The fry are taken 
up the rivers from 10 to 20 miles, sometimes as &r as 40 miles, in pails, and, 
by using a little ioe on the way, the temperature of the water is kept down. 

11. The MofitUm HiUckery, Invemesi-skire. — This Hatchety was erected 
in 1878 on the property of J. R. J. M. Grant, Esq. of Glenmoriston, for the 
purpose of stocking the River Moriston with sahnon. The Moriston was not 
accessible to salmon imtil a pass was formed, a few years ago, at the fSalls, 
near Loch Ness. The Hatchery is situated 3 miles above the falls on a 
tributary of the river. There are 40 boxes laid witli gravel, each large 
enough to receive 1000 salmon ova. Neither the glass grille system nor tiiio 
Wilmot tray has yet been tried. An average of about 80,000 fry were 
turned out in each five years ; the fry from the hatching of the spring of 
1883 only being turned into a temporary pond, where they were kep| until 
they were a year old. A few salmon are seen every year ascending the pass 
into the river, which is strictly preserved, it being thought desirable not to 
disturb the water yet, either by rod or by net, f<nr the purpose of sport, or of 
collecting ova. Mr Ghrant is anxious to make the Moriston an early JtiJung 
river, and, with that in view, only takes ova from other early rivers. Some 
of the proprietors of these rivers in the neighbourhood are averse to disturbing 
their waters for the collection of ova, and the Fishery Boards, in the absence 
of unanimity on the question, do not see their way to give authority to take 
ova, as they are doubtful whether they have the power to do so under the 
present law, consequentiy the Hatchery has, unfortunately, not been filled 
during the last two spawning seasons. 

It appears, after inquixy, that the Duke of Sutherland's Hatchery at Loch 
Brora, Sutherlandshire, and the Duke of Buccleuch's Ponds at Drumlanrig, 
Dumfriesshire— the latter so celebrated %l connection with the experiments 
and observations conducted there by Mr Shaw, bearing on the life history of 
the salmon in its early stages — are not at present in operation. Liformation 
has been sought, but not obtained, regarding the artificial ponds which were 
at one time kept on the River Thurso ; so that it is not known whether these 
ponds are stiU used. The same remark applies to the ponds which were, at 
one time, kept at Livershin, Sutherlandshire, by Bir Andrew Young,^.whose 
name ranks with those of Shaw and Buist as a dose observer of the early 
life history and migrations of the salmon. The Hatchery sometime kept at 
Rossdhu, Loch Lomond, has, it is understood, fidlen into disrepair, not 
having been used for a good many years. The two ponds, however, stiU 
remain, and, as boxes could be erected without much expense, this little 
establishment might, with very littie trouble, be resuscitated. At Ravens- 
craig CasUe, on the River Ugie, Aberdeenshire, a set of hatching boxes at one 
time was maintained. These having become rather antiquated, gradually fell 
into disuse. It was considered, latterly, that the Ugie fiahings were not much 
benefited by the operations conducted. A hatching estabhi^mient existed at 
Tongueland, on the River Dee, Kirkcudbrightshire, for some eight or nine 
years prior to 1871, but, after the death of the then tenant of the fishings, Bfr 
John Gillone, it appears to have been allowed to drop. His sons, however, it 
is understood, contemplate its revival The District Board of the South Esk 
(For£EU»hire) placed a few breeding boxes on a tributary of that river a good 
many years ago, but these apparentiy did not succeed, and do not now exist. 
It is not, however, pretended that this reference to hatcheries and ponds that 
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have once been in operation hy any means inoIudeR all that have existed in 
modem years in Scotiand, aa it is believed that many private individnals have, 
at different times, made experiments in fish onltore on a larger or smaUcr 
scale. 

The foregoing paper has been written in order to bring together, in a con- 
venient form, more eq[>eciallj for the information of the members of the 
Scotch Fisheries Improvement Association, some few details of what are 
beMeved to be the present Salmon and Tront Hatcheries in Scotland. The 
writer's best thanks are dne to those noblemen and gentlemen who have, either 
directly or by tiiieir representativee, so kindly and frankly given the needful 
particulars. 

[I have only to add to the above highly interesting paper, that there are four 
comparatively small Hatdberies besides those meirtioned in it, which I met with 
in the course of my last inspection, and which are there described ; one in 
Caithness, on the River Forse, where about 200,000 fry are hatched out 
annually ; two in the districts of EMdraohillis and Assynt, in Sutherland, each 
capable of hatching from 40,000 to 50,000 fry annually ; and one in the Creran 
District, where S0,000 are annually hatched out. There used to be a con- 
siderable hatchery at Brawl Castle, on the Thurso. But tiiis has been 
discontinued, and there has been no artificial propagation there for five years.] 
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NOTE m. TO APPENDIX G. 

LOCH LOMOND ANGLING IMPROVEMENT ASSOCIATION. A 
Paper read at the Half-Yearly Meeting of the Scotch Fisheries Improive- 
ment Assooiatton, 20th November 1884. By Alfbbd Bbowit, Secretary 
of the Loch Lomond Association. 

I have been asked to say a few words abont Ix>oh Lomond, and tiie Association 
which has for so long straggled, under vezy adverse dronmstances, to improve 
it as an angling water. 

I may perhaps, in the first place, briefly refer to some of the pli^sical 
aspects of the Loch, and to the peculiarities of its fiaima. 

As most of you are aware, Loch Lomond is a sheet of water abont twenty- 
fonr miles long, narrow and deep at its npper or northern end, and gradually 
broadening and shoaling towards its sonthem end, where tiiie River Leven 
empties its sorplos waters into the Clyde. The badn in which the Looh lies 
is so little above the sea-level, that the subsidence of a few feet would again 
convert it into a salt water, or at least a brackish water, arm of the sea, a 
condition in wtdch it undoubtedly existed at a vexy recent gedogical period ; 
and it is probable that to this recent connection with what may be called the 
'lagoon epoch' of this district may be attributed the unusually great apeoifio 
variety of coarse fish with which its waters are stocked, — such fish as we find 
commonly in low-lying, fenny countries, and which are seldom found associated 
with the nobler sporting fishes of the salmon tribe. 

These coarse fish to which I refer are no fewer than fourteen in number, 
viz.:— 

The River Lamprey (PetromyMonfluviaHUi). 

The Sea Lamprey ( „ marmui). 

The Sharp-nosed Eel (AnguiUa aeuHroitrii). 

The Broad-nosed Eel ( „ latirottrU). 

The Pike (E$osb lueku). 

The Tench (Tinem vulgarii). 

The Roach or Braise (Leuoitcus rutUut), 

The Minnow (Offprinui phoximu). 

The Loach or Beardie (Oofntit barbatula). 

The Flounder (Platessaflesus), 

The Rough-tailed Stiddebaok (Oa$tereiteu$ aeuieatue). 

The Four-spined Stickleback( „ tpimdonu). 

The Ten-spined Stidklebaek ( „ pungitius). 

The Perch (PeroaJlutnatiUs). 

Then comes the Powan (Ooregonu$ eepedei, Pamell), an erratic member of 
the salmon family ; and lastly, the greater part of the British species of true 
Salmonidse, viz., Hie salmon {Sahno $dlar), the bull trout {8aimo eriox), the 
sea-trout (ScUmo trutta), and the common brown trout (8almo fario). To 
these may possibly be added the Great Lake trout from Switzerland, and 
the brook trout from the United States, althpi^h, so far as I know, these two 
imported species have not thriven, or else have not mainfained their identity. 
The so-called Salmoferox is also stated to inhabit the lake ; but, setting aside 
this very donbtfol species, we have no less than nineteen specific forms which 
may be called indigenous, a number which, when contrasted with the meagre 
fish fauna of most of our fresh-water lakes in Scotland, is very remarkable. 
The most notable absentee is the Char, a fish inhabiting many of our Scottish 
lakes, especially those of an alpine character. It is probable that the com- 
paratively recent maritime origin of Loch Lom<md is a sufficient reason for 
the absence of this fish. 
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The food-supply for all this host is, so fiur as I have observed, by no means 
abundant. Small water beetles and ^e lar7» of Ephemerss seem to fonn the 
most important part of it. Omstacea are singalarly scares, whilst oi the 
shelled Mollnsca I can only record, after diligent search, seven spedes, of 
which only one is in any ibnndance, viz., the nbiqnitons Idmnaa persger ; 
the other species are — ^two AncyluSf two Planorbii^ one Suecinea, and one 
Oydku. In some of the mnddy bays and backwaters, leeches and planaria 
abonnd« bat they can hardly be said to form a feature in the general food- 
supply of the fish. 

This Loch, so richly stocked with fish of all sorts, and lying in such close 
proximity to the most densely populated counties and towns of Scotland, stands 
in a unique portion as to angling rights, for being navigable from Ihe sea and 
under the control of a Government department, angling therein, is, in a 
manner, a public right ; that is to say, the public has an undeniable right to 
angle in Loch Lomond for non-migratory fish, so long as no trespass is com- 
mitted in obtaining access to its waters, and so long as such angling does not 
impair or destroy the superior right of salmon fishing originally vested in the 
Grown. 

Fishipg for salmon and sea-trout is of course no part of the public right, but 
is claimed to be held by charter from the Crown (or by sub-oharterjfrom the 
original grantee) by several of the riparian proprietors, whilst other riparians 
have admittedly no such rights. 

This complex state of matters has, on the whole, been a benefit to the 
angling public. It has, on the one hand, prevented the proprietors from 
absolutely closing the loch, even had they been willing ; and, on the other, it 
has acted as a wholesome check on illegal fishing, as was shown the other day in 
Dumbarton Sheri£f Court, when two men (one a notorious otter poacher) were 
convicted of fishing on Loch Lomond without leave, and having in their 
possession a fish of the salmon kind. No such prosecution would be raised 
against any fair angler, but in dealing with a known poacher the proverb 
applies — " Any stick is good enough to beat a dog with." 

The Association which has taken upon itself the charge of the improvement 
of these waters as a public angling ground came into existence in 1859-60. 
Between that date and the present many changes in its constitution and 
management have taken place {g^uorum pars magna fut), but one radical idea 
has run through them all, to wit, that the angling on this great lake should be 
thrown open to the public absolutely without charge, whilst the necessary 
funds should be obtained partiy by issuing angUng tickets for the streams, 
but chiefly by subscription from gentiemen— whether anglers or not— who 
recognised the great public benefit which was being aimed at. 

Shortly prior to the date above named, the whole salmon fishings in the 
Leven and the parts of Clyde acyacent fell into the hands of one proprietor — 
the late Sir James Colquhoun of Luss — ^who purchased them from the burgh 
of Dumbarton, and from him the Assoc^tion leased the whole of the fishings, 
including the salmon fishing in the Loch and its tributaries, the conditions 
being that the Association should pay a rent of ^120 per annum, and should 
remove all nets from the Clyde and Leven, and thus give the salmon a clear 
run into the loch, whilst the proprietor for his part undertook the watching. 

At this time the fishing for sea fish in Loch Lomond was almost a blank. 
The severe netting of so narrow a stream as the Leven, together with uni- 
versal and unrestrained poaching, had almost killed off the stock ; but the 
action of tiie Association worked like a charm, and in a few years sea-trout 
had so multiplied that by 1863 baskets of a dozen to twenty of these fish were 
not uncommon to a single fly rod — such fishing as men now go to tiie Outer 
Hebrides to ei^oy, and even there seldom get it ! 

In these years (1863-68) the Association may be said to have reached the 
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senith of its siiooeea — ^fiak were abondaui, cliargeB for boats and men low, and 
anglers were attracted to Lnss from all quarters, whilst the number of asso- 
oiates reached nearly 200. In the latter of these years, howeyer, the proprietor, 
for reasons which were doubtless satisfactory to himself^ suddenly withdrew 
the lower waters from the Association, and three or four years later he resumed 
the entire fishery, plaoiog the whole on lease to a tacksman, without giving 
the Association a chanoe of retaining them. 

The result was most disastrous. In a couple of years the labour and care 
of ten were wholly undone, and in a few years more the fishings went back to^ 
the miserable state in which they w^re prior to the formation of the Associa- 
tion. 

Seven yean ago a reorganised Association again came to the rescue* picked 
up the wreck, and nursed what remained of the stock. At present there are 
about ISO members, who pay a guinea annually, besides 50 working men 
members, who pay five shillings. These latter, in return for this money, 
receiye tickets authorising the holders to angle in the River Leven for salmon 
and sea-trout, ihe original intention being to turn men formerly poachers into 
honest anglers. In this we have succeeded beyond all expectation, and the 
watchers of the Association now report that they receive much assistance and 
information from these ticket holders. The fishing in the Loch is as usual 
thrown open free to the pubHc, and I am ghid to say that the. amount of 
support received has been very encouraging, and the income has hitherto 
sujffioed to meet the eiq^enditure. A large increase in our membership would 
of course be very desirable, as the poaching requires to be dealt with much 
more strictly than can at present be done, and we should also like to do some- 
thing towards stocking the water by artificial hatching. 

The principal obstacle which now remains to the success of this scheme is 
tiie vastiy increased pollution in the Leven ; the dye-works there have in- 
creased by ' leaps and bounds,' and tiie pollution in probably a greater ratio. 
I show you here a bottle of Leven water as it issues from the Loch, and a 
bottle of the same taken at random as it passes the works of Messrs Stirling 
k Sons. In dry weather hundreds of salmon and sea-trout are found dead in 
the river — fat, healthy fish, quite fit for the tabk ; in fact, the people collect 
&em and sell them for food. These fish have been poisoned by refuse from 
the dye-works. 

The young fry and smolts coming down to the sea in April to June must 
die by tens of thousands ; but owing to their small size they escape notice in 
the turbid and filthy water, and their destruction passes unrecorded. Besidea 
the actual death inflicted by these poisonous stufBs, they act farther to our 
detriment by keeping the fish in the cleaner waters of the tideway pending a 
freshet to permit them to pass up, and when in that situation they fall a prey 
to the ever-watchfril poacher, who nets those lower waters on the pretence of 
catching herring or white fidi. 

After all the legislation that has taken place, it is most discreditable that 
two or three firms should be permitted to turn this beautiful and limpid stream 
into a foul sewer — a perfect cUxioa masBmor—in. the short space of four miles. 

With all these drawbacks, however, we have reason to be fairly well satis- 
fied with what has been achieved. Fish are again abundant in the Loch, 
although, from climatic influences which prevailed all over Scotland, the two 
past years have yielded very poor sport; whilst in 1881 and 1882, with fewer 
fish in the Loch, excellent sport was obtained, no fewer than a]x)ut 170 
salmon and 2800 sea-trout having been brought to basket by anglers in those 
two years — ^no mean yield for a piece of open water in the immediate vicini^ 
of our densest population. . ,^ . 
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' ' NOTE IV. TO APPENDIX G. 

BEPORT by Colonel Marshall Maodonald as to Erection of Salmon Ladders 
at Falls of Tommel and at Obstructions on Biver Ericht. 

Aiigust 1884. 
The Honourable Board of Salmon Fisheries for the Toy District, 

In response to the request of your Honourable Board, communicated through 
Messrs Mackenzie and Dickson, Clerks of the Board, I left New York on the 
12th of July via steamer for Liverpool, arriving at Perth on the 20th July. 
I was there met by Mr Dickson, who informed me that in consequence of the 
absence of members in attendance on the annual meeting of the Highland 
and Agricultural Society, it would not be practicable to convene a meeting of 
the Board before the 26th. 

Acting upon the suggestion of Mr Dickson, I devoted Thursday and Friday 
(24th and 25th) to making a preliminary examination of the Falls of Tummel 
and the artificial and natural obstructions on the Ericht above Blairgowrie, 
in order that I might be prepared to suggest a definite plan of procedure to 
your Honourable Board at the meeting called for the 26ti^ of July. 

Mr Lumsden, local inspector, was detailed by Mr Dickson to accompany 
me, and I was thus enabled to go directly and promptly to all the points 
where obstructions existed. 

A Beport of this preliminary examination was submitted to the Board at 
the meeting held Saturday, 2nd August. 

Acting upon the recommendations submitted, I was directed by your 
Honourable Board to prepare plans and estimates for a Fishway at the Falls of 
the Tummel ; and for Fishways and Fishpasses over the dykes and other 
obstructions on the Ericht above the bridge at Blairgowrie. 

Accompanied by Mr Young, the engineer officer designated by your Board, 
I visited the Falls of Tummel and all the obstructions on the Ericht, and 
indicated precisely the location of the Fishways required. The surve3r8 
necessary as a basis for detailed plans and estimates have all been completed, 
and the location of the Fishways and all auxiliary constructions are shown 
upon the maps and diagrams accompanying Mr Young's Report which is before 
your Honourable Board. 

I will take up in order each of the points where obstructions exist, and 
indicate the conditions to be fulfilled, and the means by which this is to be 
accomplished. 

1. The Falls of Tummel. — The height to be surmounted here by a Fish- 
way construction is about 16 feet. 

By reference to Mr Young's map of the Falls of Tummel, it will be seen 
that two locations are practicable, viz., one on the north side in the heavy 
ledge of rock which bounds the pool below the Falls on that side. This loca- 
tion is undesirable for several reasons, chiefly because it would deliver the 
water from the Fishway into the pool below at a point where salmon would 
not be apt to find it. 

The other location is on the south side, and is such that the water from the 
fishway will be discharged into the pool below in a steady current, just at 
that point where salmon endeavouring to ascend the £Edls will readily find the 
entrance. 

The Fishway, located as proposed and constructed as indicated in the plans 
and specifications, will be thoroughly protected from damage by floods and ice, 
imd will be in effective operation at all ordinary stages of the river. 

T 



Digitized by VjOOQIC 



192 App&ndioea to Th4rd Amvual Beport 

By reference to the plans for the Fishwaj at the Falls of the Tmnmel, it 
will he seen that the amenities of the Falls will in nowise be interfered with. 
The lower end of the Fishway is let flush into the sloping face of rock that 
boonds the landing pool. For 27 feet it is in tunnel, passing through the 
ledge of rock which forms the south wall or abutment of the little Falls above ; 
beyond the face of the Falls it is guarded from flood by a rough wall rising 
above the line of high water. This will be built so aa to simulate a natural 
ledge of rock. 

A visitor looking at the Falls from below will see nothing of the Fishway, 
but the shining band of rippling water drawn across the face of the rook. 

To the visitor looking down on the Falls from above there will be liie adde4 
interest of seeing the grilse and salmon passing up the Fishway. 

The amount of rock-cutting in this location makes the cost per £oot some- 
what above the average for similar constructions. 

Estimates, based on the data furnished by Mr Young, engineer, and lir 
Ballantyne, carpenter, make the total cost, including expenses of survey and 
maps, but not including royalfy, £27^. These estimates are made liberal, to 
oover all possible oontingenoies, and in practice I think the work may be done 
for one fourth-less. 

2. The Erioht. — The obstructions on the Erioht, beginning in order with 
tiift first above the Imdge at Blairgowrie, are as follow: — 

1st, A dyke or croy about 8 feet in height from water to water. The lower 
side is rip-rap or pitch-faced, and has an inclination of about dO"" (for plane, 
elevation, and section, see Mr Young's Beport). This dyke acts as an obstruc- 
tion to the ascent of salmon, not by reason of its height, but because the 
quantity of water passing over the dam in ordinary stages of the river being 
uniformly distributed, the whole length of the dam forms too thin a sheet to 
permit the salmon to pass. The remedy for this is te be found in concentrat- 
ing in a narrow channel the overflow over a considerable length of dam. How 
this may be accomplished is indicated on the plans submitted by Mr Young. 
To make the construction plain, I have prepared a model, oonstructed to a 
scale of ^ inch to the foot. This is transmitted with my Beport. 

This oonstruction is applicable to any dyke or other obstruction not exceed- 
ing 6 feet in height. 

It involves opening in the dam a notch or sluiceway 6 inches deep, an4 
with an average width of 18 inches. Assuming the water to be level with the 
orest of the dam, the amount passing through the notch will be equivalent to 
^ of an H. P. for every foot of fidl, or to one H. P. for every 5 feet of head, 
and the loss of power from keeping such notch open will be inappreciable. 

Dyke No. 2, about 400 yards above the bridge, has a height of about 3 feet 9 
inches from water to water. 

Dyke No. 3, about 1300 yards above the bridge, is about 5 feet frtua water 
to water. 

The same construction is applicable to dykes Nos. f6 and 8 as has beea 
indicated for No. 1. 

The cost of the construction in either ease will be, acc<nrding to Mr Young's 
estimates, about j620. 

Between dykes 2 and 3 are falls about 9 feet high, locally known as the 
Keith. These will not, however, prevent the ascent of salmon should they 
be able to reach their foot 

At Ashbank is a dyke or dam about 9 feet from water to water. The stream 
below the dam is divided by an island, and the salmon in ascending take the 
channel on the Blairgowrie side. This is the concurrent testimony, and the 
location of the fishway has been determined with reference to tiiis ihoi The 
foundations will be in solid rook, and the eonstmotioni will be thorough]/ 
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Monre agsiiiBt damage by floods or ice. From the foot of the fishwiQr a 
ohaanel 2 feet deep, with an average width of 4 feet, will be opened to the deep 
water of the pool below. This will serve to direct fish ascending to the foot 
of the fishway. (For plan, elevation, and section see Mr Yonng's Report). 
Estimates based upon the data famished by Messrs Yonngand Ballantyne, fix 
the cost, including expenses of survey and 10 per cent for contingencies, at 
iB119. 

In this case, as in all others, the estimates are most liberal, and represent 
outside prices. I think it will be found in this, as in all other cases, that the 
actual cost under judicious management will be considerably less than the 
estimates. 

The dyke at Westfield, about 2 miles above Blairgowrie, is the last obstruc- 
tion on tiie river. The rise to be surmounted is about 12 feet. The location, 
flan, elevation, and sections are shown on the maps and diagrams accompany- 
ing Mr Yonng's Report. 

In this, as in all other cases, care has been exercised to secure the utmost 
solidity of construction, and regard for the interest of miU-owners and operators 
has been shown in drawing upon them for the minimum supply of water 
requisite for the efficient operation of the fishways. The estimated cost of 
this is ^201. This may be reduced 20 per cent, by giving the Fishway a slope 
of one in three instead of one in four, but I do not tiiink it well in this case to 
bniU with a steeper grade than one in four. 

MoDBL FisHWAT. — By direction of the Board, Mr Ballantyne, carpenter, is 
employed in constructing a full-sized standard fishway, to serve as a type or 
model for similar constructions. 

This is designed for the upper dyke on the Ericht, but may be adiLpted to 
any height by varying the number ef intermediate sections. 

I am glad to be -able 'to report to your Honourable Bo'ard that both Mr 
Young, your engineer, and Mr Ballantyne, carpenter and builder, are fully 
posted in regard to the principles and detaQ of construction of the Fishways, 
and there can arise 'uo practical difficulty in the application of the system to 
any location where a Fishway may be desired. 

Although my engagement with the Board terminates with the rendering of 
this Report, I need hardly say that- it will give me pleasure to contribute in 
any way I can to the development of the work, which I am assured will 
become general in time, and to keep you informed of any developments or 
modifications that may contribute to efficiency or economy in construction. 

I have the honour to be, 

Most respectfully, your obedient Servant, 

MARSHALL MACDONALD. 



NOTE V. TO APPENDIX G. . ^ 

REPORT by John Young, C.E. and Architect, as to the Erection of Salmon 
Passes on the River Ericht^ near Blairgowrie, and at the Falls of 
Tummel, near Faskally. 

As requested by the Tay District Fishery board, I visited, along with Colonel 
Macdonald from America, the above named rivers, and took exact measure- 
ments and levels of the different weirs on the Ericht, and also of the Falls of 
Tummel, with a view to ascertain^ the amount of excavation and building 
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required at each place for fitting up and securely fixing the Macdonald Fi^- 
ways, and also the cost of erecting the same. I have prepared plans and 
sections showing the nature of the work. 

The upper weir on the f^cht at Westfield will have the bed for the 
Fishway, formed partly in excavated rock and partly in concrete. 

The one at AshbaiJs will be almost entirely in excavated rock ; and the 
other weirs, three in number, where they do not exceed 6 feet in height, will 
have channels formed in the face of the weir, to collect the water to form a 
stream and current enough for the fish to shoot up ; and in the case of each 
weir a notch at the top of the weir averaging 18 inches wide by 6 inches 
deep, to allow the salmon to pass into the water on the upside of the weir. 

At the FaUs of Tummel ike foundation of the fishway will be best fonned 
on the Faskally side of the river, and will be almost entirely excavated out of 
the rock, and a part of it for a length of about 23 feet will be tunnelled. It 
will be so arranged that nothing will be seen from either side of the Falls except 
the rocks as at present, and only the channel for the fishway will be seen when 
looking right down upon it, or in looking up in the direction of its course, 
when it will rather have a picturesque effect than otherwise. Where any 
building is required, and that will be to a very small extent, it will be done in 
imitation of the native rock, so that the amenity of the Falls will not be in 
the slightest degree affected ; and by hugging the side of the river the ladder 
will be in the best position to be protected from heavy floods of water, or any 
heavy body carried down by the current of the river. 

The following is a probable estimate of the cost of the respective ladders : — 

1. River Erioht. 

Ist, Westfield weir, £183 

Add 10 % for contingencies, 18 

£201 

2nd, Ashbank weir, £109 

Add 10 % for contingencies, 10 

£119 

3rd, Three other weirs requiring only sluiceway formed in face, 

averaging £20 each, £60 

£380 

The above probable estimate includes cost of foundations, superstructure of 
fishways, and engineering expenses, but no charge for roysdty, as Colonel 
Macdonald had arranged with the Board to give ladders for these free of 
royalty. 

2. Falls of the Tummel. 

Including foundations and superstructure, engineering expenses, 

and royalty, £314 

Contingencies, 10 %, 30 

£344 

In compliance with the instructions of the Board, a full-sized Fishway, about 
50 feet long, is in course of construction, under the superintendence of 
Colonel Macdonald and myself, and will be ready soon. 

JOHN YOVNO. 
Perth, 22nd August 1884. 
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NOTE VL TO APPENDIX G. 

STATEMENT by Messrs Buckland and Youno, with regard to the Pollu- 
tions of the Dumbartonshire Leven in their Report of 1871 on the 
ejSect of recent legislation on the Salmon Fisheries in Scotland ; and 
Analysis by Professor Anderson of Glasgow of Polluted Water taken from 
the Leven in 1870. 

26^ July 1870. 

Leven (District Clyde and Leven). 

For centuries past the river Leven has been famed for its salmon fishings, 
the quality of which is considered very superior, and is reckoned such in the 
fish markets. The salmon bring a larger price than almost any other. The 
half of these fishings next the Clyde belonged at one time to the Corporation 
of Dumbarton, and they sold the same to Sir James Colquhoun about ten 
years ago. The other half, reaching to Loch Lomond, is the property of 
Sir James, and he is thus proprietor of the whole fishings from head to foot 
of the river. 

Before the Turkey-red dyeing began to be extensively carried on at the 
different works on the river, which is about forty years ago, salmon were 
very plentiful, and the rents paid were high. Li 1832 the yearly rent paid 
for the Corporation s half of the fishings was j£2d0 per annum. After this 
their portion gradually fell off, and the last time they were let by the Corpora- 
tion they got only ^120 per annum for them, although they were let on a lease 
for three years, The upper half also let at a high rent, and so far back as 
1785 it was let for j£150 per annum. The rent of it also gradually fell off, 
and in 1846 it was so far reduced that £S per annum was all that could be 
got for it. No part of the river has been fished with nets for the last ten 
years until the present season, and although the tenant's right of lease 
embraces the whole river Leven, as well as a portion of Loch Lomond, all 
the rent that could be got was j£100 per annum. The lease extends over 
a period of seven years. 

The following are the names of the different printfields on the river, 
viz : — 

High Levenbank — Proprietors, Archd. Orr Ewing ft Co. 

Low Levenbank — The same proprietors. 

Alexandria Works — Proprietors, John Orr Ewing ft Co. ;^ ; 

Ferryfield — ^Not in working operation. 

Dalmonach — ^Proprietors, James Black, Drew ft Co. 

Dillichip — ^Proprietors, Archd. Orr Ewing ft Co. 

Oordale — ^Proprietors, William Stirling ft Sons. 

Dalquhum — ^The same proprietors. 

The stufb after mentioned are used at these works, viz : — 

Levenbank. 

Chloride of lime. 
Common soda. 
Potash. 
Pearl ash. 
Marine acid. 
Vitriol. 

Ckirancine and buUock's blood are also used at this field, but they have more 
a tendency to pollute than poison. 



These are poisonous, and very destruotivS' 
to the fish and fishings. They are used 
in great quantities. 
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Alexandria Works. 
The Btnfis used here are almost similar to those osed at Levenbank, and 
are iiAed in great qoantitieB. 

Dalmonach, 
(Bleaching Department) 

These are all poisonous, and yery destmc- 
tive to the fish and fishings. Thej are 
used in great quantities. 



Chloride of lime. 
Potash. 

Common Soda. 
Vitriol 
Marine aoid. 
Common lime. 



(Dyeing and preparing Department.) 
Madder. 
Garancine. 

Shumao. \ These are not poisonous, but are pollutiYe. 
Soaps 
Galls. 
Vitriol 
Marine acid. 
Caustic 9odas. 
Pearl and potashes. 
Oxygen or chloride of lime. 
Chromes. 



These are poisonous, and destructive to 
the fish and fishings. They are used ia 
great quantities. 



DUHchip, 

There is little if any Turkey-red used here, although some of the MS& 
allowed to escape into the river are both poisonous and poUutive. 

Cordale and Dalquhurn. 

The stujOb used here are much the same as those used at Xievenbank vkA 
Alexandria Works, aod are poisonous, pollutive, and destructive to the fish 
and fishings. They are also used in large quantities. 

There is a constant flow into the river of poisonous and pullntive stuffs from 
the different works, but at certain times the discharges of the more noxious 
stufiis which have accumulated are allowed to escape in larger quantities. 
Every year great numbers of fish are killed by the poisonous escape from 
the works, and flounders and eels in immense numbers are destroyed. On 
Saturday the 9th current, about 100 sea and other trout and some grilse were 
killed, and a great number of them picked up along the banks of the hver, 
These were all killed by a poisonous escape from the works. Within the hat 
forty years flounders were plentiful in Loch Lomond, but as they migrate to 
the sea at certain seasons through the Leven, since the Turkey-red dyeing 
began to be extensively, carried on they have become quite exterminated 
there. 

There are a nimiber of weirs attached to the different works, and projecting 
-fully halfway across the river, and these in a measure prevent tiie fish ran- 
ning up the river. They also do great harm to the fish coming down to the 
sea, and cause them to be driven into the lades. Some of the works have not 
even gratings on their lades, and the others have only put on theirs wit^la 
these few days. Many fish are destroyed from the want of these gratings. 

The state of filtration at the different works is quite defective, and it would 
be advisable to have an inspector appointed by Government to examine the 
filters periodically. 
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Besides the open drains and common sewers that are led into the lirer 
£rom the different works there are iron pipes carried into the centre of the bed 
of the river at several of the fields for taMng off the most deadly and destmotive 
licfuids at any time when least likely to be detected, and where samples oan> 
not easily be reached or obtained. 

While the works are in full operation the escapes therefrom cause the 
river to be dyed all the colours of the rainbow ; but when there is a cessation 
of labour, such as on a holiday, Saturday afternoon, or Sunday, the water 
becomes perfectly clear. It is therefore in the power of the proprietors of 
tiie works on any occasion, such as when the Commissioners fix a day to 
inspect the Leven, to have the river comparatively free from pollution, so 
that the state of the river or samples of the water taken from it on the day 
when it is visited by the Commissioners is no criterion whatever of its 
polluted condition on ordinary occasions. "What, therefore, is required is 
that proper filters should be erected at each of the works, and tliat an 
inspector should be appointed to examine them regularly. In no case should 
the poisonous and poUutive stuffs be allowed to run into the river without 
filtration. 

With a view to keeping the river free ^from the poisonous and poUntive 
stuffis escaping from the works into it, the late Sir James Colquhoun took 
bonds in 1791 from the parties who then began printing on the river's bank, 
and in these bonds they bound themselves not to pollute the river by their 
operations. When the Turkey-red dyeing began they fell through this 
obligation ; and in 1891 legal steps had to be taken on the bonds to stop the 
damage being done to the fish and fishings from the poisonous and pollutive 
escapes from the works into the river, and afterwards the printfield owners 
were more careful in the discharge of the stuffs into the river. In the course 
of time they again got careless, and in 1B46, when the poisonoos escapes 
became very destructive to the fish and fishings, the Corporation of Dumbar- 
ton, then owners of the half of the fishings next the Clyde (since acquired by 
Sir James Colquhoun at a large price), Mr Ewing of Strathleven (an estate 
bounding the Leven opposite some of the works), and Sir James Colquhoun took 
measures to compel the proprietors of the printfields to filter tlie refuse 
of their works before allowing it to escape into the river, and these proceed- 
ings were only stayed on the printfield owners giving assurances tliat they 
would take care in future to have proper filters at their works. These pro- 
ceedings took place on the bonds before mentioned. More recentiy Sir James 
Colquhoun remonstrated witii the printfield owners as to the state of their 
filters, and although they promised to attend carefully to the filtration in 
future, they have failed to do so. The consequence is that the fish are killed 
in great numbers, and the fishings very seriously injured. 

Perhaps it might be worthy of notice that the poisonous and poUuttve stuflb 
now allowed to run into the river could be so filtered as to permit of their 
flowing into it in quite a harmless state. This, it is believed, could be done 
without incurring expense to the printfield owners. On the contrary, it is 
known that they would be gainers by it. An offer to filter in the manner 
indicated was actually made to some of the printfield owners, provided they 
gave authority to the person making the offer to use the refuse and waste 
stuffs for the purpose. For this refuse (presentiy escaping into the river) he 
was willing to give a large sum annually, and become bound that what now 
goes into the river in a poisonous and polluted state would afterwards be 
{flowed to escape into it quite clear, so that it could do no injury. 

Should the filtration above recommended not be considered a sufficient 
remedy for the pollution of the river by tiie printworks, a suggestion has been 
made that the whole poisonous and liquid escapes from the different works, 
as well as the sewage of Alexandria, Bonhill, and Eenton, that presently 
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escape into the riyer, should not be allowed to enter it at all, but be earned off 
in pipes to some not very valuable land in the neighbourhood, where it might 
be allowed to filter and the sediment collected and sold. The sewage of 
these three villages ought in any event to be kept out of the river. The 
whole sewage of the town of Dumbarton is also allowed to run into the 
Leven, and it might be disposed of in a similar manner. 

There is a chemical work at Millbum which runs off its refuse into a bum 
passing the works that carries it to the Leven. 

In addition to the above there is an extensive paperwork recently started 
in Milton about a mile east of Dumbarton, and ail the waste and poisonous 
stufib escaping from it are allowed to run into a bum passing the works and 
conveyed by it to the Clyde. This paperwork is owned by Messrs Robert 
Biggaxt & Go. 

Copy Letter from Profeuor Anderson to Robert Craig, Esq., Writer, Dumbarton. 

Glasgow, 2Sth September 1870. 

Dear Sir, — I enclose analysis of the samples of water from the Leven, which 
I have made as minute as the quantities sent permitted. The results are 
quite sufficient for me to form a very decided opinion, which I have expressed 
in the report ; but should a complete analysis be at any time required, it is 
necessary to supply me with at least 2 gallons of each water. I think there 
can be little doubt that the state of the Leven must at times be very bad, but 
on this point you have, no doubt, abundance of evidence both from inhabitants 
and watchers, which, in the event of any legal proceedings, will be of much 
importance. I have heard that the fish in the river have entirely disappeared, 
or nearly so, and I can well believe that it is so. — ^I am, &c., 

(Signed) Thomas Anderson. 



Report on the Composition of Fluids discharged from different Works into the 

River Leven. 

I have carefidly examined the samples of fluids discharged into the river 
Leven which you have sent me, so far as the quantity sent permitted, and 
have now to report as follows. Li doing so I shall give, in the first instance, 
the results of the analysis in each case, and shall finish with such remarks as 
appear to me to be justified by these results. 

No. 1, sample taken from Laigh Leven Bank on 13th July 1870. 

This sample was almost perfectly clear, only a trace of matter being in 
suspension. It has, however, a complex smell, in which sulphurated hydrogen 
could be distinctly recognised, accompanied by a greasy smell, aad also tiiat 
of decomposing vegetable matter. It was perfectly neutral to test paper. 
An imperial gallon of it contained. 

Volatile matters 2*88 grs. 

Fixed salts, 280 „ 



Total solids, 5*68,, 

The fixed salts are perfectly white, and consist principally of alumina, lime* 
sulphuric add, and chlorine, the latter in considerable quantity. 

No. 2, sample taken from Dillichip Works 29th August 1870. 

This sample is milky in appearance, and contains a considerable quantity 
of matter in suspension, which appears to be chiefly organic. It has no smell. 
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and is neutral to test paper. On burning evolves a greasy smell. An imperial 
gallon contains— 

Volatile matters, 17*60 grs. 

Fixed salts 1001 „ 



27-61 „ 



Tlie fixed salts contain a large quantity of sulphate of lime, and chlorine is 
abo abundant. 

No. 3, sample taken from Dalquhum Works 29th August 1870. 

An opaque milky fluid, with a peculiar, unpleasant smell. The dry matter, 
catches fire and bums, from the presence of an oily organic matter. An 
imperial gallon contains — 

Volatile matters,^ 45*52 grs. 

Fixed salts, 44*56 „ 

Total solids, . • • . 80*08,, 

The salts consist of alumina,, carbonate of lime, and a large quantity of 
alkaline chlorides. 

No. 4, sample of water, taken from Dalquhum Works on 30th August 
1870. 

This fluid was almost perfectly clear. It has a slight smell, somewhat like 
that of turmeric, and its reaction is very faintly acid. A gallon contains — 

Volatile matters, 12*96 gra 

Fixed solids, 14*80 „ 

Total solids, .... 27*76,, 

The largest constituent of the fixed salts is alum. 

No. 5, sample taken from High Leven Works on 13th July 1870. 

This sample is tolerably clear, and contains only a trace of suspended 
matter. It is perfectly neutral to test paper. An imperial gallon of it 
contains — 

Volatile matters, 9*20 grs. 

Fixed salts, 2408 „ 

33*28 „ 

Pretty dear. Inodorous, but containing a small quantity of suspended 
matter. The fixed salts contain alum, traces of lime salts, with abundance of 
alkaline, chlorides, and some sulphates. 

No. 6, sample flowing from Dalmonach Works, 24th August 1870. 

This sample has a purple colour and a faint smell of chloride of lime. It 
contains but little suspended matter^ and is^eutral to test paper. It emits 
a pungent smell when the dry residue is burnt, and the ash partially fuses. 
A gallon contains — 

Volatile matters, . ... • 12*96 grs. 

Fixed salts, 15*36 „ 



28*82 



The fixed salts contain alum, lime, and chlorine in large quantity, 
sulphuric acid to a smaller extent, and traces of lead. 
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No. 7, sample flowing from Oordale Works, Augvst 18, 1870. 

A thick, muddy fluid containing a good deal of solid matter in sntpeBsion 
with a dirty hluish green colour, a distinctly add reaction, and a smell like 
that of sour starch. The imperial gallon contains — 

Volatile matters, 43*44 grs. 

Fixed solids, 7128 „ 

Total solidfl, 114*7ft „ 

On evaporation to dryness the residue has a brown colour, and on burning 
evolves a smell like that of burning starch. The ash, which is perfaotly 
white, contains alum, ohknne, sulphurio acid, and a very appreoiabk 
quantity of lead. 

No. 8, bample flowing from Cordale Works, 26th August 1870. 

This is a nearly iiiodorous green fluid, with a very small quantity of 
matter in suspension, and a distinctly' acid reaction. The imperial gallon 
contains — 

Volatile matters, 86*8 grs. 

Fixed salts, * 51*76,, 

Total BoHda, UO-ftS „ 

On evaporation to dryness the residue becomes partially flmid at 1160^ Fahr., 
and cm burning emits a peouliaar smell, which leads me to saspeoi that it 
must contain some urine. The ash contains lead in small quantify, much 
lime and chlorine, and a small quantity of sulphuric acid. 

No. 9, sample of fluid flowing from Cordale Works on 20th August 1870. 

This fluid scarcely contains any matter in suspension, and is almost 
inodorous. The colour is yellow, and' it is neutrsJ to test paper. The 
imperial gallon contains — 

Volatile matters, 416 grs. 

Fixed salts, 14*3« „ 



18*48 „ 

The ash left on burning the solid residue of this water has a greenish 
yellow colour, which is converted into bright yellow by nitric acid. It 
contains Hme, sulphuric acid, and abundance of chlorine. There is also a 
small quantity of chromate of potash to which the colour of the residue is 
due. 

No. 10, sample flowing from Alexandria Works, 12th July 1870. 

This fluid is thick and cloudy, has k smeU like that of tallow, and a 
greenish colour. Its reaction is very faintly acid. An imperial gallon 
contains — 

Volatile matters, . . id* 16 gnr. 

Fixed salts, 43*48 ,, 



Total solids, . . . . 64 64 „ 

On burning the solidB emit a pungent and greasy smell, and the ash 
partially fuses. It contains a trace of lead, a little alumina, lime and 
sulphuric acid in abimdance, and but a small quantity of chlorine. 

No. 11, fluid escaping from Alexandria Works, 18th August 1870. 

A white and milky fluid which looks as if it oontuned some kind of aoap in 
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soIutioiL It is faintly alkaline to test paper, and when eTapoiated to dryness 
it leaves a brown residue, which on burning gives off a smell similar to that 
emitted by soap under the sune oircumstanoes. An imperial gallon 
oontains— 

Volatile matters, . . . . . . 89'36 grs. 

Fixed salts, 5336 „ 



Total solids, 14272 „ 

The ash contains lime, chlorine, sulphuric acid, and caustic acids, all in 
small quantity, and its bulk appears to consist of clay or some other mineral 
matter which is not readily decomposible by acids. 

No. 12, sample of water flowing from Alexandria Works, 24th August 1870. 

This water contains in suspension a very large quantity of matter, consist- 
ing of a pint dyewood. The clear fluid has a yellow colour, and the wholo 
has a strong smell, somewhat resembling that of turmeric. It is perfectly 
neutral to test paper. The imperial gallon contains — 

Volatile matters, 34820 grs. 

Fixed salts, 41*44 „ 



Total solids, 884*64 „ 

The ash contains the usual constituent of vegetable matters along with a 
faint trace of lead. 

In forming an estimate of the amount of impurity contained in these 
samples, it is necessary for me to remark that the water of the river Leven, 
as it flows out of Loch Lomond, is of unusual purity, and, in this respect, 
approaches very close to that of Loch Katrine, the only difference being that 
the matters in solution are somewhat larger in amount, and somewhat exceed 
8 grs. per gallon. It will be noticed that the sample No. 1 contains a very 
trifling quantity of impurity. Such a water would, under ordinary circum- 
stances, be considered as being of high purity. It must be noticed, however, 
that the impurity consists chiefly of volatile or organic matters, and is mainly 
the vegetable portion of some of the dyestufiGs which have been used in the 
works. This vegetable matter is of a more or less putrescible charaoter, laid 
is on that account more objectionable than the same quantity of pnrely 
mineral matter would have been. Still it smells of sulphurated hydrogen 
and decomposing vegetable matter, and must be considered as injurious to title 
stream, although I feel bound to say that .if nothing worse than this were 
allowed to flow into the Leven there would be little ground for complaint. It 
is far otherwise, however, with the other samples analysed. All of these 
contain a large quantity of impurity, obviously consisting of the refuse from 
different processes of dyeing and calico printing, varying, of course, very 
much in amount, but rising, in the last sample to upwards of three quarters 
of an ounce per gallon, of which seven-eighths at least is organic matter. 
Some of these fluids are highly coloured by refuse dyestuffs, and all of them 
are more or less oflensive to the sense of smell. In most instances, the 
larger part of the impurity consists of volatile or organic matter, derived in 
some instances from the dyewoods employed, and in others, from the weavers 
dressing in the fabrics which have been dyed. 

I have directed attention more especially to these organics, beeatue, flrom 
their lii^ility to ui^dergo putrefaction, th^ir eflect in rendering the water 
offensive is most striking j but it muQt be understood that the anhnal matters 
are many of them far from being inoxious. They all increase the hardness 
of the water, and, by doing so, render it less suitable for its primary uses; but 
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some of the substances nsed in dyeing and calico printing are actually 
injurious to health. 

Of course the effect produced by these refuse matters must depend much 
upon the quantity which flows into the stream, a point on which I have no 
information, but, from what I know of the magnitude of the works, it must be 
very considerable. It must necessarily depend also on the quantity of water 
flowing down the river, and must therefore vary at difierent seasons of the 
year and with different states of the weatlier. It is conceivable that, in very 
wet weather when the quantity of water is large, the effect may be compara- 
tively trifling, while in dry weather it may be sufficient to make the stream no 
better than a sewer. These are points which can be best enlarged upon by 
those who are conversant with the stream itself, and the mode in which the 
refuse matters are discharged into it. 

I can most unhesitatingly express it as my opinion that all the matters 
submitted to me are injurious, some of them, no doubt, less so than others, 
but there can be no doubt that all of them should be excluded from the river 
and disposed of in some other manner. How this is to be done is a question 
on which I shall not enter, because it must, to a great extent, depend on the 
arrangement of the different works, and a variety of other circumstances with 
which I am not sufficiently familiar, but I have no doubt that some means of 
disposing of these matters may be devised. 

. (Signed) Thomas Anderson. 

28i^ September 1870. 



NOTE Vll. TO APPENDIX G. 

ANALYSIS of Polluted Water, taken from the Leven in 1884, made by 
Dr A. P. Aitken, Professor of Chemistry, '^Edinburgh Veterinary College, 
Clyde Street, and Chemist to Highland and Agricultural Society. 

Analyses of seven samples of water taken from various parts of the river 
Leven and sent to me by Professor Cossar Ewart 10th April 1885. The 
samples were contained in quart bottles, and marked as indicated below. 

Sample No. 1, marked "Ewings, General River Water drawn 17th 
September 1884." 

This is a sample of clear water, neutral to test paper, and having neither 
taste nor smell. It contains per imperial gallon — 

Volatile matters, . ...... 2*3 grs. 

Fixed saline matters, 2*2 „ 

Total solids, 46 „ 

The saline matter consists chiefly of soda and Hme, chlorides and sulphates 
(chlorine = 0*45 grs. per gallon). 

Sample No. 2, marked ** A. Orr Ewing, Levenbank, drawn 18th September 
1884." 

This water is slightly cloudy from the presence of suspended matter which 
soon settles in the form of a crimson sediment. It is neutral to test paper 
and has neither taste nor smell. 

It contains per imperial gallon — 

Volatile matters, 6'9 grs. 

Fixed saline matters, 5*3 „ 



Total solids, ..... 11*2 grs. 
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The saline matter consists chiefly of chlorides and sulphates of lime and 
soda (chlorine =12 grs. per gallon). 

Sample No. 3 marked ** J. Orr Ewing & Co., Levenfield or Croftengea, 17th 
September 1884." 

This water is quite clear an<^ neutral to test paper and without taste or 
smell. 

It contains per imperial gallon — 

Volatile matter, 1-8 grs. 

Fixed saline matter, . • . . . 8*7 „ 

Total solids, 50 „ 

The saline matter when ashed has a slightly green colour, and consists of 
soda and lime, salts, sulphates and chlorides (chlorine = 1 gr. per gallon). 

Sample No. 4 marked " Ferry Field Works l8th September 1884." 

This water is turbid and of a lilac colour. It is neutral to test paper and 
smells of soap refuse. When evaporated to dryness the residue has a brown 
colour, and when ignited it emits a smeU of burning tallow. 

It contains per imperial gallon—' 

Suspended matter. 

Volatile matters, • . • . a . . 5*9 grs. 
Fixed saline matter, . • • • • 2*1 „ 

Total solids, 80 „ 

Matters in solution. 

Volatile matter, 18*2 grs. 

Fixed saline matter, 11*8 „ 

Total solids, 24*6 „ 

The ash has a yellow colour, due to oxide of iron. The saline matter 
contains iron, potash, soda, and lime, in combination with sulphuric and 
hydrochloric acids (chlorine = 2*3 grs. per gallon). 

Sample No. 5, marked " Lifted under Matheson's Upper Works, near to the 
Lower Works, where I saw the sick fish 19th September 1884." 

The water is clear or nearly so, with only a slight sediment. It is neutral 
to test paper and has a strong smell of sulphuretted hydrogen. When eva- 
porated to dryness the residue is dark coloured, and this when ignited gives 
off a smell resembling burning leather. 

It contains per imperial gallon — 

Volatile matters, 28 grs. 

Fixed saline matter, 30,, 

Total solids, . . . . . 6-3 „ 

The ash is composed of chlorides and sulphates of lime and soda (chlorine 
= 09 grs. per gallon). 

Sample No. 6 (a), marked ''Matheson k Co., Cordale, 18th September 
1884." 

This is a turbid water, having a smell resembling sewage, and a deep pink 
colour, due to an abundant precipitate of alumina coloured with a vegetable 
dye. 
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204 Appmdiees to Third Annual Report, 

II oontaini'per imperial gallon — 

Matter in suspension. 

Volatile matter, 157 grs. 

Fixed saline matter, 25 „ 

Tqtal solids, 18'2 „ 

Matters in solution. 

Volptile matter, ;...., 6*3 grs. 

Fixed salin^ matter, • . . ' . . 50 „ 

Total solids, 12-2 „ 

I The salts in solution are chiefly chlorides and sulphates of lime and soda 

(chlcMine ^ 11 gr. per gallon). 
Sample No. 6 (6), marked '* Matheson k Co., 18th September 1884." 
This water is almost clear, the slight sediment is of a greenish jellow 

colour. It is neutral to test paper. 
It contains per imperial gallon— 

Volatile matter, 28 grs. 

Fixed saline matter,^ i^ 122 „ 

Total ^olids, , ....... . 150 „ 

The fixed salts consist chieflj of chlorides and sulphates of iron, lime, and 
soda (chli^rine = 2*2 .grs. per ga^on). . 

No. 2 is chiefly injurious from the presence of suspaoded matter im- 
pregnated with a vegetable dye. 

No. 4 is a water .which would rapidly prove fatal to fidi immersed in 
it for any length of time. 

No. 5 contains an exceedingly poisonous gas, which, in the amount 
present in the sample, would be almost immediately fatal to fish.* 

No. 6 (a) and (h) are both dangerous waters from the presence of iron, 
alum, and dye stuffs, and are quite unfit for being inhabited by fish. 

A. P. AiTUM, D.So. 
CHuaoAL Laboeatobt, 

8GLTBB StBBIT, 

SoivBURes, l^h April 1865. 

* It is probable that the sulphuretted hydrog^ in the sample has in graat measqre 
resulted from the decomposition of oi^anic matter of animal origin polluting the water, and 
that it was not present as such in the water when drawn seren moaths age. 



Digitized by VjOOQIC 



EDINBURGH : PRINTED BY NEILL AND COMPANY 

FOB HBB HAJBSTT's STATIONEBT OPPIOE. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by GbOgle 



Digitized by VjOOQIC 



